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he tre 


with plast 


lated inside are 


headrest, provides t est, one-hand 
a makes it easy to wear with or without Jackson Products 
cles. Single lens holder, pivoted from telescopic arms, — . ~ - : 
1, Also made with elastic headband. 


hea 


WARREN - MICHIGAN 





4 The cable is welded to the jaw by the 
CADWELD PROCESS. The connection has a 
permanent high conductivity and cannot burn 
up under excessive overload. 


@ The replaceable contact jaw assembly is 
composed of two high conductivity copper 
castings joined by a laminated copper 
conductor. 


3 The torsion spring that maintains pressure 
for a constant grip is completely housed by 


the steel body of the ground clamp. It is 
also fully insulated, preventing arc damage 
to the spring. 


& The cable gripper ears permanently hold 
the cable just behind the weld. This prevents 
the usual flexing and fraying of the uninsu- 
lated area and greatly increases the life of 
the cable at the weld. 


> All-steel body. 


CADDY, Arc Welding Accessory Div. 


, ey ee, ee, ee, ee a” 
Erico Products, 


2070 E. 6ist Place 


IN CANADA ERICO INCORPORATED. 3571 Dundas St.. West, Toronto 9. Ontario 


inc. 


Cleveland 3, Ohio 
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The magazine of joining and severing materials 


This is welding: August, 1958 


Brazing 


t 
Ol 


The processes ,.. the joint designs . . . the fluxes... the alloys. Each 
these factors contribute heavily to brazing success. WE brings | 
rundown on each, beginning on page 


rt 
‘4 


Filler Metals for joining 


Orville T. Barnett continues his series with 
properties in this 16th article 


a discussion 


Welding Engineering 39 


> » PY Chapter I of WE’s newest series by Editor and Publisher T. B. Jefferson 
covers the history and recent developments in arc, gas and resistance welding 
The impetus of two wars on welding’s progress is described re tl 


sS ( 1? reas 
in which welding is now used 


Selection, welding of CrMo alloy steel pipe 42 


Jay Bland of Standard Oil Co. (Ind.) concludes a two-part series with this 
discussion on effects of preheat and postheat treatments on the weld properties 
of chrome-moly steel pipe. 


Introduction to welding: a course for cadets 48 


Peter G. Poetto reports on the introduction, avid acceptance and further 
preparation of a pre-welding engineering course at an 


east coast military 
academy. 


Cars will soon cross new aluminum bridge 54 


Three aluminum producers join with the Iowa Highway ( 
demonstrate aluminum’s structural and fabrication 
new area. 


Ommission to 


advantages in a wholly 


Honeycomb gets new brazing method 62 

>» » © Robert B. Stanton details Convair’s struggle to find a brazing method which 
would be effective on silver-manganese sheet alloy used in the fabrication of 
today’s supersonic jet planes 


Also in this issue: 


Boats handle easily with all-welded lift 


Easier living . . . through welding 
SSS Hobart opens new school 


Regular WE features... New products 

News 7 People 

Your WeldWorld at press time 13 30 years ago 

Letters 18 Free literature 

Between passes 23 The Welding Shopper 
Editorial: Stand and be counted 27 Advertisers in this issue 
Welding Clinic: Freon safety practices 50 Literature offered in ads 
Data Sheet No. 215 67 Welding Info-Aids 
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BFR 
wheels 


BD 
wheels 


Reinforced to cut grinding costs 
... all around your shop 


Norton BFR and BD wheels are extra strong... 
add extra speed and economy to light and heavy jobs 





medium to 
heavy welds, including stainless steel 
and for smoothing flame-cut edges, 


The BFR Wheel is the « 
action above. A f 

flexible, hub-type wheel, the 
made of cotton fabric, reinf 


wheel is ideal for grinding forced wheels, Form 1748. Or write to 
NORTON COMPANY, General Offices, 
Worcester 6, Mass. Plants and dis- 
removing fins from castings, slotting, tributors around the world. 

It adds the notching and cutting-off. Available in 

money-saving ‘Touch of three grades of hardness. 

lighter weld grinding as well < Just two of the complete line of 
blending contours and corners, remo Norton reinforced wheels, the BFR 
ing rust and scale, scarfing and bevel- 


and BD handle an almost endless list 
ing before welding, reaching hard-to- of weld shop grinding jobs. 
get-at places. 





To get 


built-in 


WNORTONY 





complete details on their 
The BD Wheel gives best performance 
on your toughest jobs. Made of glass 
cloth plus nylon, this rigid hub-type 


Making better 


NORTON PRODUCTS Abrasives + Grinding Wheels + 


products. 


Grinding Machines + 


strength, versatility and resistance to 
breakage, ask your Norton Distribu- 
tor for the catalog on Norton rein- 


Refractories + 


..to make your 
Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + 


ABRASIVES 


products better 


Sharpening Stones + Pressure-Sensitive Tapes 
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‘* dependable quality... 
with Norris-Thermador ACETYLENE CYLINDERS 


Western Oxygen, Inc., and 
Compressed Gas Company 
“We have used Norris-Thermador 
Acetylene Cylinders for many years, 
and we count on them for dependable 


quality. We are more than satisfied.” 


J iit f Yor 


Western Oxygen, Inc., Plants at Odessa, Texas. 
Compressed Gas Company Plant at Abilene, Texas. 


Serving West Texas and Eastern ee 


you, too, can count on “dependable quality” 


with Norris- Thermador Acetylene Cylinders. 

Every Norris- Thermador cylinder is fully tested and 
inspected through its entire manufacturing process, 
commencing with receipt of the raw material down 
to the time it is loaded for shipment. Norris- 
Thermador cylinders offer strength and 
performance in excess of ICC Specification &. 

Write or wire for specifications on 

all sizes from 10 to 300 


cubic feet capacity. | | | 


Cable: Northerm. 
NORRIS-THERMADOR CORPORATION 


-_ wv 
x 
~J 
A) 
¢ 4% 
H BOYLE AVENUE, LC ANGELES 
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CUTTING TORCHES 
AND TIPS 


... because he can always count on Victor to fill his needs. Shown here 
is one of Victor's new LPCG series .. . available for both hand and ma 
chine cutting with new natural and propane preheat gas cutting tips. 


Remember, Victor torches perform best when you use genuine Victor 


cutting tips. Order from your Victor dealer now and cut your costs 
with Victor cutting tips 





VicIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; high pressure and large volume gas regulators; hardfac- 
ing rods, blasting nozzles; cobalt & tungsten castings; straightline and shape cutting machines. 





844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 
1145 E. 76th St., Chicago 19 


J. C. Menzies & Co., Wholly-Owned Subsidiary 
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NEMA are welding section 
holds quarterly meeting 


Highlights of reports given at the 


tl 
1u 


il meeting of The 
Electrical 


terly 
Manufacturers 
s are welding — section 
irkings for new electrodes 
powder and low-hydro- 


fields 
reported the color 


been 
mark- 


standards committee. The 


powder have 


ngs will be released simul- 
\merican Weld- 
approval announcement. 
military and 
covering = ar 


with the 


mittee on 
ifications 
rodes and filler wire is 
i project to assure one 
mminator for all military 
that will be 


ble to all branches of the 


standard 


voted to print 5.000 
NI MIA Are 


nual and distribute them 


re vised 


ind universities. 

is being completed 
ore consideration would 
weld 
the selection and speci- 
electrode, It will be 
the AWS. Technical 


i section committee in 


deposited metal 


business L. Berg was 
issociate and voting repre- 

ith J. Humberstone con- 

is executive representative of 

tion Sales Co. Quarterly 

or the 

( dates and places: 

) Cleveland: Dec. i. 

March 2 Pittsburgh: 
959. Hot Springs, Va. 


section were set for 
Sept. 
Chicago: 
June 1-5. 


Ampco expands in 
Canada, France 

Ampeo Metals. Inc.. Milwaukee. 
Wise.. has licensed the Canadian 
Bronze Co., Montreal. to pour Ampco 
metal and distribute the firm’s raw 
material products. The licensing will 
Ampco to supply the Cana- 
dian market with sand and centrifu- 
gal castings, extruded products, die 
blanks and centrifugally cast bars. 

\ licensee 
Ampco 
of France has been approved by the 
ren h 
Lor the 


France of 


en ible 


arrangement between 


and the Sarazin and Cie Co. 


covernment, The license calls 
manufacture in 
filler 


rod and spooled wire to be sold un- 


exclusive 


covered electrodes. 
det Amp o trade names. 


WELDING ENGINEER—August, 1958 


— oe 


AIR REDUCTION’S new liquid oxygen, nitrogen and argon plant at South Acton, Mass 


Air Reduction opens 
South Acton plant 
Air Reduction Sales Co.. New York 


City. has opened a new plant for the 
production of liquid oxygen, nitro- 
Acton. near 
Boston, The new plant. the first of its 
kind built in New England. will pro- 
duce 75 tons of 


gen and argon in South 


the liquefied gas 
dailv. The gases will be used in the 
electronics industry to weld external 
transistor parts. in fabricating and 
cutting procesesses in ship-building. 
and in the 


fabrication of various 


parts for jet aircraft, 


O'Grady elected president 
of welding alloy group 


3. A. unanimously 
elected president ot the Resistance 
Welding Alloy Association at the 
groups second annual 
cently 
vice president ot 


O'Grady was 


meeting re- 
held in Detroit. O'Grady was 
RWAA 
organization in 1956, and is presi- 
dent of Weldalov Products Co.. Van 
Yvke. Mich. 

President of the S-M-S ¢ orp.. De- 
troit. J. C. Cox. was elected vice 
president of RWAA. Cox also serves 
on the executive committee of the 
Detroit section of the AWS. 


since its 


Liquid Carbonic opens 
liquid-oxygen plants 

Liquid Carbonic Div. of General 
Dynamics Corp.. Chicago, formally 
opens three new liquid-oxygen plants 
this month with Frank Pace. Jr.. 
president of General Dynamics, of- 
ficiating at the openings. The plants 
are located in Urbana, Ohio: Oak- 
land. Calif.; and Toronto. Ont. Also 
scheduled for opening is a new CO 
plant at St. Paul, Minn.. and a new 
electrolytic plant at San Carlos, Calif. 


BOEING Airplane Co., Wichita, uses shot 
peening equipment for both stress reliev 
ing and contouring parts for the B-52 
global bomber. The unit used has a work 
table track 96 ft long and can handle 
material as large as 76 ft long and six ft 
wide. Machine operates at 25 psi, but 


twice this pressure is avcilable 


Lincoln names 
*“Weldealer of year” 

The R. V. Mav Co.. Prestonburg. 
Ky.. won the annual Lincoln Electric 
Co. “Weldealer of the vear” award. 
based on “achievements in perform 
ance, cooperation, development. and 
leadership.” Lincoln stressed the im 
portance of planned promotions that 
May carried out. The promtions ir 
cluded county fair and on-the 
demonstrations and welding clinics 
Crucible combines 
technical functions 


Resear h on metals. devel pment 


and metallurgy will be handled in a 
tec hnologik il 
ment at Crucible Steel Co 


ica, Pittsburgh, Pa. 


new combined depart 


Amer 





RYERSON 


spark testing demonstration. 


See story at right. 


8 











DESIGNED by Chicago Bridge and Iron 
Co., Chicago, this |,000,000-gal spheroidal 
elevated tank was built for the Pampa 
Texas, municipal water system. The tank 
is 75 ft in diameter, 100 ft to bottom, has 
a 35-ft range and a 10-ft diameter cen 
tral riser. Tubular supporting columns are 
4-ft in diameter. 


Ryerson open house 
draws 800 visitors 


Dinner, tours and demonstrations 
entertained 800 visitors at the Joseph 
T. Ryerson and Son. Inc.. Charlotte 
M.S... open Demonstrations 
included steel flame-cutting and cut 
ting with heat generated by friction 
\ tour of the steel service plant in 
cluded a visit to the vear-old 
house and office building. 


house. 


ware 


Welding advances 
on European feeder 


Welding progresses at the rate of 
2.500 to 2,625 ft a day on the first 
section of the biggest feeder in 
Europe. The line will carry gas re 
fined at the Lacq natural 
in southwest 


vas field 
France to the 
reservoir at 


under 
eround Lussagnet. neat 
Bayonne. The 23.6 in. diameter pipe 
will be able to support 147.4 lb of 
pressure per 0.1549 sq in. When the 
pipe is completed another one. with 
a carrying capacity of 211,896,000 
cu ft of gas daily. will be stretched 
hundred miles toward An 


Nantes 


sever al 
couleme and 


Tank-in-box car 
developed by Linde 


Linde Co, has developed a tank-in- 
box railroad car for the transporta 
tion of liquefied atmospheric gases 
The company is 
package that 
drawings necessary for 


offering a license 


includes all working 
construs tion 
use of Linde’s patents covering con 
struction. and necessary engineering 
assistance, 

The car has powder-in-vacuum in- 
sulation. and an oxygen capacity of 
the liquid equivalent of 1,000,000 
cu ft NTP. Gas losses are small, even 
when the liquid is held in the tank 





LINDE Co.'s tank-in-box car for cryogenic fluids has an oxygen 
capacity of the liquid equivalent of 1,000,000 cu ft NTP. 


AWS to present 
third Davis Award 


A new annual award for the best 
paper on maintenance and hardfac- 
ing has been announced by the 
American Welding Society. The 
award will be the third made possi- 
ble by its donor, A. F. Davis, vice 
president and secretary of The Lin- 
coln Electric Co., Cleveland. 

A silver medal and certificate will 
be given to the author of the paper 
selected by the AWS committee on 
awards as the best published in the 
Welding Journal on maintenance 
and hardfacing. To qualify, the 
paper must be written by one or two 
authors and published during the 
calendar year. The first award pe- 
riod covers 1958. 

The new award, along with those 
previously established by Davis, will 
be presented at the AWS convention 
in April, 1959, at Chicago. 


for long periods. Maintenance records 
show that the average annual repair 
bills are less than 1,100 of | the 
initial car cost. 

Welding courses offered 
by Stevens Institute 
Stevens Institute of 
Hoboken. N. J.. will offer three course 
in metallurgy during the 1958-59 
academic “Prop- 


Technology. 


vear. The courses, 
“Metal 

“Metal 

will he open to 
high school graduates with a knowl. 
edge of arithmeti 
ilgebra. or those who have equiva- 
The 


course is a pre-requisite 


erties of metals.” 
light 


heavy \ 


joining, 
assemblies. joining. 
assemblies.” 


and elementary 


lent experience in industry. 
“properties 


on page 84 


PHOTO of welded piping done by Natkin & Co. in power house 


in Kansas City, won L. Jones second prize in photographers meet. 
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T he ambulances ot Bowers {mbulanc e Service, of Long Be ach, 
California, are the products of experts... . 


(mong the finest ambulances made in America are 
those of the Bowers Ambulance Service of Long 
Beach. California. From Cadillac Chassis to Na- 
tional Oxygen Regulator, no effort has been spared 
to select only tested, reliable, dependable equip- 
ment. When life hangs in the balance no mechanical 
trouble must have the slightest chance to tilt the 
scales against the patient, 


Regardless of how much money you care to spend, 
you cannot buy finer single or two-stage reduction 
regulators than those made by NATIONAL of Cali- 
fornia. Whether for minute or vast hourly gas re- cide aie dis wiley Masald cubdamnens de choses. 


quirements, at very low or extremely high delivery National Oxygen Regulators are “standard” here 
pressures, no regulators will give you better service 


Aw) 
or more trouble-free performance than will... . - [Weiienat 7 


Lens eetiterste 


No other regulator is so easy to adjust and no others will hold that pressure adjustment more 
steadily. Designed and built for the merciful hands of the hospital nurse. the sturdiness of these 
regulators will withstand the toughest operations in shop or field. Intended to sustain the flick- 
ering life of the injured or the ill, it will maintain the finest torch flame adjustment regardless 
of weather or gas volume. 


One touch of the adjusting screw and you will know why NATIONAL of California regulators 
have won the test of time. Made by an organization with nearly half a century of experience 
in the fields of high pressure gas equipment design and manufacture, you can rely upon 
these products. 


These regulators will require reconditioning but seldom; but. when they do. this job has been 
so simplified that any competent repair man, anywhere. can do so easily. . . 


write for free brochure no. 4 —44 pages packed with interesting information and 30 color and black & white pictures 


NAl NA welding equipment company... mente 


218 fremont street san francisco 5 california 


CC Sa SSK LL 








WELDING ENGINEER— August, 1958 








Here’s a NEW WELDING TORCH that’s 
WATERTIGHT... . buitt for HEAVY-DUTY SERVICE 
... yet weighs only | OUNCES! 


This new Heviarc HW-18 Hand Welding Torch weighs 


only 7 ounces. making it easy for you to handle, less 











tiring. The special one-piece water cooling channel elimi- 
nates sources of leakage. And it’s made for rugged. heavy- 



































duty service. 





YOU GET BETTER SHIELDING 
WITH LESS GAS 


Improved design of collet body and 
closer electrode fit assure uniform ar- 
gon flow. without jetting or turbulence. 


GIVES YOU RUGGED SERVICE 
Torch body is Fiberglas-reinforced phe- 
nolic for greater resistance to heat and 
thermal shock. Handle is tough, pol- 
ished plastic. Gas cups have 4 times the 
impact strength of ordinary cups. 





LEAKPROOF 

Molded, one-piece water cooling pas- 
sage has no joints to permit leakage 
no water drip to contaminate welds. 





@q Diagram shows leak- 


proof, one-piece water 


EASY, MORE ECONOMICAL 
MAINTENANCE 

Collets, collet bodies. cups and caps are 
interchangeable with those of your HW- 
17 Series 2 Torch. All couplings have 


cooling passage in 
LINDE’s new HELIAR( 
HW-18 Hand Welding 


— Porch, 


standard IAA connections, and adap- 
See and try this new HELIARC HW-18 Torch! For a 
demonstration, mail coupon today. Or call your dis- 
tributor or nearest LINDE office. LINDE COMPANY, 
Division of Union Carbide Corporation, 30 East 42nd 
Street, New York 17, N. Y. Offices in other principal 
cities. In Canada: Linde Company, Division of 
Union Carbide Canada Limited. 


tors are included. Your production costs 
are lowered, too. for the new HW-18 
saves time in hard-to-reach spots. Torch 
is designed for continuous 300-amp 


service. a-c or d-c. 


ee oe oe ee ee ee ee ee 2 ee, 


Dept. WE-8, LINDE COMPANY, Division of UCC 
30 East 42nd Street, New York 17, N. Y. | ARGON SHUT-OFF VALVE 


> : . (Optional) saves time, steps and argon. 
Please advise me where and when I can examine 


‘ 
and try out the new HELIARC HW-18 Hand Weld- I 
ing Torch. | 
NAME | 


FOR THE BEST IN 
COMPANY 


UNION 


l ELECTRIC WELDING ota ‘ : 
STREET l ee oe wnde rey-\-4=}]P) 3 
l CITY ZONE STATE 1 


ee 





The terms “‘Linde,”* *‘Heliarc,”* and ““Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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the most complete stainless line in welding 


» Well over 400 stainless electrodes to meet every known 
need for welding stainless or dissimilar metals 


All 3 types of electrode coatings—DC Titania, DC Lime 
and AC-DC Titania 


Choice of bare wire (straight cut, coiled or spooled), 
or coated electrodes. 


Continuing development program for — 
new Murex Stainless Electrodes to satisfy specia 
engineering requirements 


backed up with a complete service package 
for the welding engineer 

» Time-seasoned, weld-wise field representatives for 
personalized, on-the-spot service 


“Special Problems Staff’ backing up our field 


representatives for assistance on unusual stainiess 
applications 


» Adequate stocks strategically located for ordering 
convenience 


> Helpful, informative technical literature 


LESS FACT FILE 
TAILABLE! 


METAL & THERMIT 


‘or reference material prepared to aid CORPORATION 
ou in your stainless welding operations 


write for the MUREX Stainless Fact File 
just printed ... If you have a specific 


GENERAL OFFICES: RAHWAY, NEW JERSEY 


problem we will be glad to help. 





NO ELECTRICAL CONTACT 
TAKES MORE ABUSE 


THAN YOUR ELECTRODE 
HOLDER JAWS 


Clean Ja ° JAW CORROSION AND 
S Time DIRT BUILD RESISTANCE 
ave ao » flow 


ts speed of welding by cutting flow 
er 


of pow 
, Causes arcing be 
and jaws, f 
an Money — 
, Causes heating of rod, splitting of coat 
e : jy and t 
E rs in 
f OC } "Chien jaws cut 
atin | temperature as much as 50° 


5 E jer should carry an ATLAS 
. ) 


"Jaw: ichaaner”. 


ANY HOLDER 
ae oe 








CLEANING : Hole Type 


nd dirt off ge ee es | . ee 








ngle Type 
ot cut away metal. Double g yp 


th clean in both direc FO 


POLISHING : Tong Type 


° BRUSH = 
Spiral wire type with long ; 
fe. Finishes the job with 
: a like-new polish and per , ~ 
Insert tapered end of brush to fect contact surface 
hold jaws open. PU nandie away - . 
¢ 


Blade Pecubag 
SUGGESTED 
LIST PRICES 














1-5 6-23 24-71 
$2.50 $2.25 $2.13 








72-143 144-UP 
. $2.00 $1.88 











Reverse broach in handle. C 


contact surfaces an J le a } “a 5 Start getting 
better holder 
performance — WELDING ACCESSORIES 
Clean jaws INCORPORATED 
Now cock jaws open with taperec 


707 E. LEWISTON 
end of broach and use brush for 


final polishing. ms save money FERNDALE 20, MICH. 
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AUGUST 
1958 


Wed Word 


at press time 








Last minute news of interest to those engaged in joining and severing materials 


- « Helium may be produced in large quantities, if Bell 
Lab's new process is developed commercially. High-purity 
helium is obtained from natural gas by difrfusion 

through capillary tubes. 


- e Aluminum cylinders for LP gases are in offing. Benson 
Mfg. Co., Kansas City, Mo., says a 100-lb capacity tank will 
take 900 psi, weighs about 30% less than most bottles used 
for gas. Aluminum cylinders are used in Europe for oxygen, 
acetylene, and LP. 

- « Pressure bonding process for joining aluminum to 
stainless steel was introduced last montn py tsoastmaster 
Div., McGraw-Edison Co., and Alcoa. Shown in new electric 
frying pan, method, according to Alcoa engineers, offers 
possible uses of aluminum in combination with carbon and 
alloy steels, copper, other aluminum alloys. 

- « Depleted uranium is now available for sale on 
unclassified basis. Atomic Energy Commission has removed 
prohibitions on non-nuclear uses. Industrial applications 
include its use in ceramics and glass products, especially 
as coloring agent, and in photographic film. 

- » At this writing steel prices had not gone up. In fact, 
one scheduled increase (by Alan Wood Steel Co.) was 


canceled because big producers did not go along. Hike will 
probably still come, but not until demand begins to pick up. 


- « International Nickel Co. of Canada is cutting nickel 
production 20%—its third reduction of year. Reason: "big 
inventories in Inco's hands and in hands of U. S. govern- 
ment." 


- - Aluminum producers were still undecided about raising 
prices as we went to press. Wage hikes went into effect 
Aug. 1. Last price adjustment on aluminum was downward— 
pig prices were cut 2 cents to 24 cents per pound April l. 
- « A process of forming metal into intricate shapes by use 
of explosives has been developed by missile firm. Method 

is said to be also capable of embossing, inlaying 

joining. Taking cue from wartime underwater blasts, engi- 
neers conducted experiments with metals placed around basic 
work forms at bottom of water tank. Shock waves put to work 
by dynamite duplicated nearly every operation of drop 
hammer, press, brake, etc. Process evolution could mean 
production ideal for aircraft and missiles which would be 
made in "two pieces and glued down the middle." 


- - Adhesive bonding and plastic welding, having been rec- 

ized by AWS as within its scope, are eligible for 
exhibition at 1959 welding show, to be held in Chicago. 
Firms and personnel in these fields also become eligible 
for AWS membership. 






























































THE ACCENT IS ON PRODUCTION 





in a production line by FEDERAL 


On this production line, designed and manufactured 
by The Federal Machine & Welder Company, 
automatic washer spinner tubs are fabricated from 


coil steel to finished product in a matter of minutes. 


The Federal Machine & Welder Company, as a 
manufacturer of resistance welders and Warco 
presses, and affiliated with Berkeley-Davis, Inc., 
manufacturers of automatic arc welding 
equipment, is in a unique position to be able to 
develop lines that incorporate many different 


metalworking operations. 


Nine Steps From 
Raw Material to 
Finished Product 


Coil stock is blanked and pu 
Warco press 


Destacker pick 
production line 


Sheet is roll formed int 
spot welded 


Special transfer unit move 
pander 


Expander hydraulically size 
flanges ends — also forms vert 


Warco presses blank and fo 
plate 


Back sub-assembly, consisting of 4 part 
is spot and projection welded in 3-station 


—- | OG Federal / Warco 


Front plate ond back assemt : PACKAGED 


automatically positioned 


into body ; PRODUCTION LINES 


Double end seamer lock ea 
plate and back assembly to bod 
ejects finished tub. 


Kt ie THE FEDERAL MACHINE AND WELDER COMPANY, WARREN, OHIO 


static relay system designed 


y Federal. eT Affiliated with Berkeley-Davis, Inc., Danville, Illinois 





its forward 


) Ce 4 


Despite the power it packs, the tubehead 
is light enough for one man to handle, 


Easy to position anywhere . . . 
here it is being lowered for 
“one-shot” radiography of a 
massive girth weld. 
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os 


throw 360° radial x-ray beam 
makes light work of tough 
radiographic jobs like these 





Inside-out one shot circumferential 
radiography of tank-head welds 
the forward-thrown radial beam 
gets the whole corner 








Circumferential radiography of girth 
welds: the wide-band 30° projection 
x-rays the full seam with width 

to spare on either side 





ee 


Easy setup for simultaneous P 
panoramic radiography. 4 


yg 


‘ 


miyhicn 
= > 


we? 


find all this in the 


NDREX FT360 


160 KV 


portable 
x-ray unit 


lightweight 

one man can easily carry its 

72 lb. tubehead 
compact 

can enter a 9” diameter opening 
powerful 

full 160 KV takes 2” steel, 

5” aluminum in stride 
selfcontained 

complete weatherproof “ package” — 

no shockproof cables or water lines 
economical 

an investment that will pay manifold 


dividends for years for a modest outlay of $5400 


Call any Picker branch office 
(see local ‘phone book) 

or write 

Picker X-Ray Corporation, 
25 South Broadway, 
White Plains, N.Y. 


for everything in industrial radiography 


portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV 


x-ray units—5 to 50 KV, 150 KV (stationary and mobile), 270 KV portable 
260 KV heavy-duty 


units for isotope radiography--sources, equipment, containers for Irid 
Cobalt ®° and Thulium '70 


... films, tanks, darkroom sundries, illuminators, everything 
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Stop burn through... eliminate craters! 


New P«H welders provide 


exact heat, 
periect timing 


for inert gas welding 


Built-in high-frequency, gas, water, and spot-gun 
controls enable you to weld materials as thin as 
.005 inches without burn-through or craters! The new 
P&H welders give you P&H “Dial-lectric” control 
for fast micro-heat adjustment at the machine or by 
remote control. “‘Soft-start’’ device eliminates 
blasting — phase-shift and intensity rheostats speed 
arc-starting and stabilize arc intensity over each 
entire range, eliminate chopping. And for inert gas 
welding at its best, you can have PaH wave 
balance built into your machine at extra cost. Write 
for bulletin ‘““HF Welders,” Dept. 317B, Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 




















P&H AC-DC 
HF-GW WELDER SHOWN 


3 Types—9S Modeis 
Change from metailic-arc 
to inert gas welding 

with the flip of a switch 


P&H AC High-frequency WELDERS: 
4 sizes, 7 to 670 amps. 


P&H DC High-frequency WELDERS: 
2 sizes, 3 to S550 amps. 


P&H AC-DC 
High-frequency WELDERS: 
3 sizes, 5 to 670 amps. 
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Technical Welding Data: 
“1-1” Constructional Alloy Steel 





THE EFFECT OF WELDING on the notch toughness of steel is 
normally determined by Kinzel-type notch-bend tests on 

led and unwelded plate in the quenched and tempered 
condition. Details of the welded plate specimen are shown 
The unwelded specimens are identical to the 

led, except for the omission of the weld. The plate tem 
perature prior to welding is 70° F., and after welding, the 
aged at 50-80° F. for a minimum of three 
pecimens in sets of about 25 are then bent at 
ratures with the weld bead in tension as shown 
In general, three specimens are tested at each 




















mens are 


irious tempe 
Figure | 


temperature 






INFORMATION DETERMINED FOR EACH SPECIMEN TESTED 
| (maximum) angle of bend and angle of bend at 
maximum load. Obtained from deflection-angle curve 


a 
10de expressed as per cent shear. Obtained by 
rf 


bse! tion of tracture 
[he data obtained are plotted on the basis of testing tem 
perature, and envelopes are drawn around the plotted points 
to indicate the amount of scatter. The curves for 1”-thick 
USS “J Steel plate welded with E-12015 electrodes are 
hown in Figure 2. The data are for specimens taken longi 


the final rolling direction of the plate. 


TO DETERMINE DUCTILITY-TRANSITION TEMPERATURES, 


idle of the temperature range in which the total angle 

















end ps rapidly to a low value is chosen. This is the 
temperature at the middle of the “scatter band” in the angle 


of bend curve in Figure 2 


THE FRACTURE-APPEARANCE-TRANSITION TEMPERATURE is also 
determined. As used here it is the temperature at which 50% 
occurs in the shear mode, ie., 50° of the 


i the tracture 


fracture is fibrous. Typical curves are shown in Figure 2 

Che results of notch-toughness studies on 4”-thick plate 
are given in the Summary, at right. The Summary includes 
data for Regular Quality plate as well as data for Firebox 
Quality plate 

[t should always be borne in mind that at the present time 
there is no absolute correlation between transition tempera 
ture as obtained experimentally with the various types of 


specimen and service performances. Results obtained from 


types of tests on different steels should be very 
in establishing the relative merit of the steels. 


the sar 


seful 


REMEMBER THIS: No other alloy steel offers the combination 
of properties that “T-1” Here, in just one 
steel, you get very high yield strength (100,000 psi mini- 
mum), extraordinary toughness, great resistance to impact 
abrasion, and good high temperature strength. These let you 
the size of highly stressed parts save weight, 
reduce the amount of welding required and cut your costs. 


Steel possesses 










reduce 











United States Steel Corporation — Pittsburgh 

Columbia-Geneva Steel —- San Francisco 
Tennessee Coal & Iron - Fairfield, Alabama 
United States Steel Supply — Steel Service Centers 
United States Steel Export Company 
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WELDING CONDITIONS: electrode d ete 
current amps) 180; voltage 2 ed of 
in./min 6.0; heat input (watt se in is 
Fig. 1. Details of Kinzel-type notch-bend specimen and of 
testing jig. 
TRANSIT BAS N . 
aN ¥ 8 ¢ ~ 
: Ptotot bed | + 
ag roubenarome AT 5 ween 
4 ancul - 























Summary of notch-toughness test data on 42” USS “T-1"" 


Ductility- Fracture- 
Test } Type Specimen Specimen Tranailion Appearance- 
| of Plate Orientation Condition tome. .| Transition 
| ” temp., F.** 
Kinz tch-be f x “ 4 
x F 1 T wy 4 
K ty Long “ 4 
Kinz h ty $ Unwe d 
K meet ee ty 2 Weld 
x we x Qualit A We 
Kir nd | Regular Quality F We 
K bend | Regular Quality We 
Kin bend | Firebox Quality We an 
* Take middle of bend 
Sele at 50 shear 
U 120] > elec trodes 
t £9015 electrodes; Stress-relieved at 1100°} 
USS “T-1” Steel is being used in bridges, excavating equip- 


ment, pressure vessels, towers 
take heavy abuse in sub-freezing temperatures in equip 
ment that must withstand heavy stresses and impact abra 
sion at temperatures as high as 900° F 

FOR COMPLETE INFORMATION about the application and fal t USS 


r-1 


Steel 


3 = = = = ‘ a Ke > Ls : 2 


F 








Stwc TEMPERATURE -F . “ 


ig. 2. Measurements and transition-temperature selection 


criteria in Kinzel-type notch-bend test 


Steel plate (heat No. 741236) 














in equipment that must 


Steel 


for our new comprehensive booklet to | Sta te 


525 William Penn Place, Pittsburg! 


United States Steel 


USS and ‘'T-1"" are 


write 
toom 2801 


registered ¢ 





Letters... 


Letters should be addressed to: The 
Editor, WELDING ENGINEER, P. O. 
Box 28, Morton Grove, Ill. No letter 
will be published unless signed, but 
your name will be withheld if re- 
quested. 


Used but not abused 
Reading, Pa 
~~ T Ir erenc your article on Amer- 
Crushing 60,000 Ibs. per week ; ‘ ca's oldest torc (June, 1958: p. 54) 
of glass-sharp, extremely 2 : : ie ' you ma) 9e interested in two that | 
abrasive material is the job = : use daily in my shop. They are both 
of these hammermil! hammers. : ° weld W1. One has been in use 
No wonder they become ; ‘ since 1918 d the other since 1920 
rounded and worn, lose cut- , . -— ; use them f ill types of welding 
ting efficiency, require regular : ia ~ u such as pipe astings, etc 
build-up. — q ; ; e ; sther torches the 
that time from wh 
parts. | have a variety 
1 new tips that | keep and of 
father, who founded the 
them anda 
and they 
years service 
| read your magazine 
nterest as it has most o 
articles on welding there are 
a teacher of jing in night school, 
nd often w omy pupils the new 


ocesses in your magazine. Thanks for 


HARDFACING WITH AMSCO 20 


doubles service life .. . cuts electrode costs 





71a; ; . “he . : our magazine all the 
Welding Flux Processing, Chicago Heights, Illinois, he ahaa rere ner re 
ana sure tind © lof Of good SIL 


know a good thing when they see one. That's why 


ked that stor bout the feller 
they've switched exclusively to Amsco 20 electrodes for 


works for the bridge company | 
hardfacing of these hammers. They're saving three ways: cago, and has an old welding torch 
We have a feller here who has an 
axe that once belonged to George 
housing itself has been doubled, because of Washington. It's so old it has had three 


1. Service life of the built-up hammers and the mill 
as d 
Amsco 20’s high abrasion resistance. 1ew heads and five new handles. Been 
: sed every day, too. Guess that should 
Amsco 20 electrodes cost about 40% less than beat that bridge buildin’ feller 
the type previously used. Ben Zickefoose 


Welding speed is stepped up. Amsco 20, an iron Certified or not? 
powder “contact” electrode, is easy to handle Santa Monica, Calif 
and gives a high deposition rate. |am writing regarding the article pub- 
lished in the June Welding Engineer 
In this and many other severely abrasive applications, by W. R. Stevens, entitled ‘What is a 
Amsco 20 has proved its ability to provide superior wear certified weldor? 
resistance at low cost. Available from stock in *;,” diam- Is Mr. Stevens aware that there are 
: handle hardfacing jobs of almost any size welding tests given other than the 
sill oate era ore : a ASME Building and Pressure Vessel 
Call your nearby Amsco Welding Distributor now, Code, Section 9? For _ instance, the 
for a demonstration of Amsco 20. Or write direct for American Bureau of Shipping, United 
States Navy and American Welding So- 
ciety are giving tests to weldors 
| have before me a card issued by 
the city of Los Angeles, Board and Safe 
ty Commission which states in very bold 
[AMERICAN ® lines across the face of the card ‘‘ap- 
| Brake Shoe y-N NZI toy é 2) sroved certified arc weldor 
OMPANY a wena | heartily agree with Mr. Stevens that 
a the ASME card is more of a test on pro- 


technical data to: Amsco Welding Department, Chicago 
Heights, Illinois. 


ican Manganese Stee! Division - Chicago Heights, tlt 


OTHER PLANTS IN: DENVER > VGELE NEW CASTLE DEL CAKLAND, CAL ST 5 eT QUEBEC 
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LIQUIDWELD 


TORCHES 


provide “Do-It-Yourself” repairability on the job 


Down-time is reduced and operating delays 
cut to a minimum when you use Liquidweld. 


LIQUID CARBONIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
3148 South Kedzie Avenue . Chicago 23, Illinois 


Because of Liquidweld’s unique design (with 
a replaceable mixer sleeve), reseating of 
cutting torch heads is eliminated. Most 
parts can be installed on the job, by the 
Liquidweld operator! 


Please send me details on Liquidweld torches and “Do-it-Yourself” kits 








“Do-It-Yourself” kits of replacement assem- 
blies are now available for both Liquidweld 
welding and cutting torches. 








ee 
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on weidors, however 


s not a good weldor 


: ind not know his heats, arc roc 
scillation. etc.. he will not pass the test 
ntantian te e away from the lignity 


neoprene insulated 


CABLE CONNECTORS 


... the smoothest connection 


you can make! 








is 
manufacturers and 
is able to do a 
ated pro 


weiaor is 


Tapered and Vulcanized... Trouble-Free 


1 acc aing ft pc viar 

No more bulky cable connections to “foul up” on requirements or specifications, it ap 

; , fj to use the word 
cbstructions and delay production. Now you can 


in daebeties  \ssntdin 
esc c } weidor;r 


make shockproof, waterproof cable connections in te ie oe os pe = brs 
your own plant in minutes with a 110 volt portable means the same tl 9 is having his 
Vulcanizing Kit. Seals prefabricated neop-ene insu- aa as hee — 
lating sleeves to cable jackets . . . cable breakage at ertitied weldors? Yes, there are man 


connector is eliminated . . . cable jackets cannot pull 
away. Connectors lock tight—stay tight! Join all 


cable sizes instantly without adaptors. 


ooking through the May 1958 is 
The Cam-Lok Vulcanizing Kit can also be used with sue of WELDING ENGINEER, we ran 

. ss a picture of a grinding wheel 
an adaptor mold to make neoprene insulated, water- 


sed on a very rough off hand 


e . . ° nerathnr with he anefit f 
proot Cable Splices! peration wit t the benefit of a 


Ne realize that perhaps the guard 
vas removed from the machine fo 
Write for new free catalog #131-B on the complete ustrative purposes; however, this is 
Cam-Lok line of neoprene insulated Cable Connec- not indicated anywhere under the pho 
to. Needless to say this grinding wheel 
tors, Splices and Machine Receptacles. application is extremely hazardous. |t 
right be well to call this improper 
grinding wheel application to the at 
tention of the manufacturer who has the 
quipment In US¢é 


Allen P. Wherry 
Grinding Wheel Institute 


: EMPIRE PRODUCTS, INC. 
tS pivIsiIoN P. O. BOX N-98 CINCINNATI 36, 


ij 


Reston ten net 
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COBALT 60, CESIUM 137, IRIDIUM 192... 


the whole story in a nutshell in Ansco’s free new 


“RADIOISOTOPES IN INDUSTRY” 


If you are working with radio- 
isotopes, or plan to work with them, 
then this new technical brochure 
is a must for your files. 

It gives needed facts and figures 
on the use of major radioisotopes 

. explains in detail half-lifes, in- 
tensity, energy ... and, describes 
how each of these characteristics 
affect exposure time and radio- 
graphic quality. It also presents 
basic exposure factors and com- 
pares the quality of radiographs 
made by exposure to x-rays and 
gamma rays. 

SEND FOR YOUR FREE 
COPY NOW! 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ail 


Ansco, Binghamton, New York 
industrial X-ray Dept. 


Gentiemen: Please send me a copy of “Radioisotopes In 
Industry”’’. | am actively engaged in industrial X-ray work. 


Name 


Position 


Ansco 


Firm 


------------ 
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Li 


SRH the same revolutionary improvements that 
set the Gold Star SR above and beyond the performance 
standards ever before achieved by a dc rectifier type 
welder. Designed primarily for compactness, the SRH is 
only 30% high —is ideally suited for stacking or 
paralleling in minimum space. Three models, 200 to 400 
amps 


SR the dc rectifier type welder with new com 
pletely sealed semimetallic rectifier, new transformer 
and new weld stabilized circuit. Result is easiest arc 
starting ever; maximum arc stability; sounder, denser 
welds; current that handles all electrodes in all posi 
tions! Four models, 200 to 600 amps. 


The 


miller 


GOLD STAR 


ALL STAR 
LINE 








300 combination ac/dc welder design comes of age with 
this new Miller model. Features: new magnetic amplifier circuit; 
improved wave form; new arc starting control; three electrically 
controlled current ranges for finest adjustment; instant change- 


300-M . .. an ac welder for inert gas and metallic arc proc 
esses. Combines unequalled welding characteristics with Miller's 
unique electric control circuit which permits precise slow or fast 
start. Features: built-in high frequency, primary contactor and 


over from ac to de; built-in high frequency. An entirely fresh 
concept for inert gas and metallic welding. Four basic models 
with kits available to convert to seven different types of welders 


Yo KVA control transformer. Offered in three basic models of 
from 200 to 400 gmperes with optional water and gas controls 
available 





Complete particulars on any of the above welders will be sent promptly. 


: i 
mil G2 evectric MANUFACTURING COMPANY, INC. Appleton, Wisconsin 


Distributed in Canada by Canadian Liquid Air Co, Ltd, Montreal, P.O 
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Sei ween PASSES 


curtain wall 


Good looks and speed of con- 
struction—these are important ad- 
vantages of the newest trend in 
architecture: the curtain wall. The 
wall usually is a thin, lightweight 
sheet of stainless steel, or alumi- 
num, and glass. And more often 
than not, the metal is welded. WE 
only recently published a feature 
article on this type of construc- 
tion (see “Aluminum curtain wall 
‘clothes’ Manhattan building,” June, 
p. 52). So here is another addition 
to the already staggering list of 
products that make for 
more comfortable living. 


Ww elded 


Remember September! 


hi-temp standards 


Standard samples of high-tem- 
perature alloys are being prepared 
by the National Bureau of Stand- 
ards at request of the Navy Bureau 
of Aeronautics and Wright Devel- 
opment Center. Standards for both 
spectrometric and chemical analy- 
ses will cover composition ranges 
of 17 commercial types of such 
alloys. Research is also underway 
on new and improved methods of 
analysis to insure accurate analysis 
of the standards and optimum con- 
ditions for their application in other 
laboratories. The Bureau now dis- 
tributes over 550 samples of chemi- 
cals, metals, and other materials 
to laboratories for use in instru- 
ment calibration and process con- 
trol. But recent advances in jet 
aircraft, rockets and guided mis- 
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siles have brought about a need for 
additional standard samples to aid 
in controlling composition of alloys 
able to withstand high tempera- 
tures encountered in such applica- 
tions. 


safety “roll” 
Helping 


promote plant safety 
and other important campaigns at 
Tube Turns are unique rolling bul- 
letin boards. The Louisville, Ky., 
plant of the Chemetron Corp. di- 
vision has borrowed an idea from 
ad-bedecked buses and has pos- 
ters plastered on backs of motor- 
driven dollies. “The posters are 
changed regularly and since the 
dollies pass any given point in the 
plant many times daily, space in 
the new advertising medium is al- 
ready at a premium,” according to 
S. Jack Gardner, Tube Turns’ safety 
director. 


“matched irons” 


The petroleum refining industry 
has become the first user of Lukens 
Steel Co.’s newly introduced line 
of electrodes which match the firm's 
line of plates. Union Boiler and 
Mfg. Co., Lebanon, Pa., has or- 
dered Plate-Mate 8018-B2  elec- 
trodes for use with chromium- 
molybdenum alloy steel plate to be 
used for critical welds in catalytic 
cracker cyclones. 


circuitous solder 


A magnifying glass is one of the 
tools included in a repair kit for 
printed Motorola, Inc.., 
Chicago, markets the new kit, 
which also has nippers, solder, 
miniature soldering iron, brushes, 
protective fluid, and solvent. 


circuits. 


memories 


An 11-year-old Wetpinc En- 
GINEER editorial cropped up in a 
recent brochure published by the 
Canadian Welding Bureau, Toron- 
to. The 16-page, two-color booklet 
entitled “The First 10 years,” de- 
picted the progress of welding 
(especially structural) in Canada 
since formation of the Bureau 10 
years ago. Title of the WE edi- 


torial written by T. B. Jefferson 
was “Too many cooks.” It cited 
establishment of the Bureau as an 
example the welding industry in 
the U.. 3. 
division of Canadian Standards As- 


could well emulate. A 


sociation, the Bureau administers 
national welding codes, thus avoid- 
ing the multiplicity of standards 
with which other Canadian indus- 
tries (and most U. S 
including welding) were and are 
plagued. 


industries, 


daffynitions 

To an English stenographer who 
only recently began working in the 
welding industry. some of the tech- 
nical terms are distinctly ambigu- 
ous. Our correspondent, who now 
works in Canada and wishes to re- 
main anonymous, sent along these 
alternate descriptions: 
regulators 


Pressure reducing 


for those who find dieting too 
strenuous. 

Dipper teeth—the ones in the 
bedside glass. 

Grouser bars—where you have 
a drink while you grumble 

Grizzly hars—where alcoholic 
bears go. 

Control panel—film 
board 


Soapstone holders 
for Eskimo art. 


censorship 


display racks 





the Bard 


Shop condition: Everything’s OK 
at radiographic inspection 




















. is sound, sans crack or flaw 
Love's Labor Lost Act \ 








When you’re welding Inco alloys... 
make joints to match the alloy 


It’s easy. 
Take this job for example. The 


photo shows a 
Development Engineering Company 


weldor joining 
-062 inch Monel sheets for a corrosion-resisting air- 
craft testing chamber. To get weld metal to match the 
corrosion-resistance and strength of Monel nickel- 
copper alloy, he knew Inco’s “130”* Monel Electrode 
was his best bet. 

It’s easier and wiser to b Monel electrodes where 
you buy Monel sheet — all from the 
developed Monel* nickel-copper 
know how to weld In 
who developed them? 


same people who 
alloy. Who would 
o alloys better than the people 


Wide range of Inco-developed electrodes available 
There’s a full range of Inco welding products avail- 
able for oxyacetylene, inert gas metal-are, and metal- 


are welding. From these, the right welding material 


can be selected to match the properties of any Inco 
Nickel Alloy you may be joining. 


Get top results! 
On your next job make sure you use Inco welding 
products to join Inco Nickel Alloys. Look under 
“Nickel” in your classified telephone directory to find 
out where you can buy Inco welding products. 

*Re 

Booklet tells complete story... gives full techni- 
cal data. ‘‘Inco Welding Products” covers 
requirements, applications, specifications. It’s 
yours for the asking. Write: 


THE INTERNATIONAL NICKEL COMPANY, 


67 Wall Street New York 5, N. 





INCO WELDING PRODUCTS 


electrodes + wires + fluxes 
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General Electric 


cel 
at 

















Now from G.E.—truly portable x-ray! 


NEW LX-140 


Presenting the LX-140... highest voltage per pound — 
and per dollar — of any portable x-ray unit. So light, so 
simple, it’s the perfect traveling companion on any radio- 
graphic assignment. As for performance — how's this: 
@ 461/,-lb. Tubehead — Power to radiograph 11/,-in. 
steel in a minute and a half. Still it’s the lightest and 
most compact (20 x 13 x 714-in.). 

@ Control—So simple a beginner can master any technic 
with a few minutes’ coaching. Variable from 70 to 140kvp. 


®@ Beam-defining cone — Provides automatic nine-inch 
focal-film distance. 


You'll never buy better 


than now... GENERAL QB ELECTRIC 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


fugust, 1958 


@ Case — Partitioned for hand-in-glove fit of all equip 
ment. Shock-insulated plastic cushions the contents 
wards off handling bumps and bruises. Ships without 
extra packing. 

Care to hear more LX-140 facts and features — or 
better, to discuss its place in your inspection program? 
Mail the coupon below — right now! 





GENERAL ELECTRIC, X-Ray Department 
Milwaukee 1, Wisconsin, Room AE-84 


(_] Please send LX-140 specs and features data. 


(] Have an x-ray specialist call for an appointment. 


Address 




















——a 


Weldynamics . 


ARC WELDING AT WORK CUTTING COSTS 


A special Jetweld for 
deep groove welds 


Jetweld 2 is a special electrode designed 
particularly for groove welding. The high 
deposition rate gives maximum speed in 
fabrication. The excellent wash-up char- 
acteristic and complete freedom from 
undercut makes the slag easy to remove. 


Deposits are uniformly of X-ray quality. 


No electrode gives faster welding and 
lower cleaning time. Try Jetweld 2 in 
your shop. 

Lincoln men, trained in Weldynamics, 
will help you select the best electrode, 
machine and procedures for lowest we!ld- 
ing costs. 

Write for Bulletin 7000.1, New Weldi- 
rectory of Lincoln Mild Steel Electrodes. 


WW/y 
The World’ Largest Manufacturer a / Ze 
of Are Welding Equipment 


THE LINCOLN ELECTRIC COMPANY, sy 1744, CLEVELAND 17, OHIO 
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AUGUST 


1958 


Welding 
hgineer 


ESTABLISHED I!916 


Stand and be counted 


[HE MONTH that WELDING ENGINEER has been 
writing about is almost here. We've asked you to 


National Welded Prod 


ucts Month”. We hope you have—and that you 


Remember September 


will continue to do so. 
L here 
prompting 
paign. We 


COUTLE d 


was something in the nature of a chal 


lenge this cam 


public-education 


want our readers to stand and be 
to place themselves squarely behind 
all that’s good and valuable in our industry and 
VIVE It 


new impetus. 


[here are altogether too many people nowa 
days who talk big until the time comes for ac 
tion. They may then be found in a dark corne: 
with their hands deep in their pockets. It hap 
pens in industry, and in the community when 
the time comes to plan urban improvements. 

It is also a common occurrence when our big 
zovernment does something that displeases us. 


take 


congressmen 


Do we a stand and debate the issue with 
or do we use the privilege of a 

secret ballot .to rectify previous elective errors? 

Some of us do—but most of us don’t! 

We don't want to see apathy in any area, and 

field. 


was a part of our editorial contri 


particularly in the welding “Remember 
September” 
bution aimed at sparking continuing interest in 
our bread-and-butter industry. But passive re 
membrance of welding’s economy, simplicity, 


speed and appearance was not our principal 


campaign objective. 


‘ rERMS that leave no room 
for misinterpretation, we have suggested on this 
page that “National Welded Products Month” 


become a byword for all of us in welding 


whether on the job or in conversations with 
neighbors and friends. 


You 


we lding 


may wonder what value a mention of 


could have for a friend unconnected 


with the industry. We maintain that it would 


have the same value as a reference to the fact 
that every citizen’s share of the national debt is 


$1587.00 or that Congressman Jones hasn't 
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once voted in favor of worthwhile legislation 


during his past term in office. 


Your friend won't turn white with shock o1 


red with anger. He may not even offer a com 
ment in return. But planted a 
seed in his mind that will remain there, ready to 


vou will have 


gTOW and take the shape of an opinion when 


ever the subject of the national debt or Con 


gressman Jones—or welding—is again discussed 


‘ 
HE SAME HOLDS TRUI in a 


job situation. But here you will encounter pei 


sons who have a definite connection with weld 
ing .. . persons who probably have formed defi 
nite opinions, pro or con, about this metal join 
ing method. 

If, in the 


work, you encounter a purchasing agent or engi 


course of welding sales or service 


neer with decidedly negative views, what should 


you do to give welding a “foot in the door 


Should you avoid an argument? By all means 
that 


But don’t avoid a statement of any facts 
would favor welding’s use! 

It sounds fairly simple—this stating of facts 
but it isn’t. Initially, you will never become ac 
quainted with a single welding fact unless you 
are eager enough to go looking for them. Se« 
ondly, you won't develop an eager spirit until 
welding means more to you than any other job 


you might hold. 


Does welding have that much meaning for 


you at present? If it does, you have an intimate 
understanding of our own enthusiasm for this 
young and remarkable field. 

But if welding isn’t more than just 40 hours 
of weekly 


cover just what’s lacking in your attitude toward 


labor to you, now is the time to dis 
an industry that can provide success and pros 
perity for you until retirement. 


Remember September! 





To prepare new crushers for a hard life, Wasco County, Oregon, hard- 
faces rollers with Victor alloy rod. The rollers showed no discernible 
wear after crushing 3100 tons of extremely hard and abrasive basalt. 


Lifesaver for new or used equipment 


Wasco County, Oregon, uses lots of crushed basalt. This rock 
crushes readily, yet is extremely hard and highly abrasive, 
consequently tough on rollers. So, as standard practice, Supt. 
Wayne Weeks hardfaces all rollers in brand new crushers, 
before ever they crush a single basalt rock. He reports hard- 
facing of new equipment prevents excessive wear of surface 
material, thus maintaining roller size during the work hard- 
ening period. 


On this new crusher, he used 200 lbs. of Victor +0 semi-auto- 
matic wire, size 7/64”, to hardface roller faces, and 50 Ibs. of 


FREE 


VICTOR 
Hardfacing Alloys 


tube Victorite coated for finish work around the roller edges. 
Longer crushing life will quickly pay for the rod. 


You, too, can save money and extend the life of equipment 
subjected to abrasion, impact and heat. Simply make it 
standard practice to hardface both new and worn equipment 
with Victor alloy rods. Complete line of 27 different hard- 
facing rods assures you a right rod for every hardfacing need. 
Full range of sizes for both acetylene and electric AC and 
DC applications, either hand, automatic or semi-automatic. 
Order a supply from your Victor dealer TODAY. 


Victor Hardfacing Manual shows you right rod 


to use and how to apply it. Write us NOW for your copy. 





Profitable dealerships open; inquire now! 


VicIOR EQUIPMEN] COMPANY ~ 





. for welding 


ALLOY ROD AND METAL DIVISION 
13808 E. Imperial Highway, Norwalk, Calif. - 


Wakita, Oklahoma 
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Remarkably chipper for its 
age—an estimated 2,800 
years, and probably more— 
brazing is today embarked 
upon a vastly successful 
“second childhood.” 


Sparking this progress in 

recent years had been the 

continuing development of s 

more and better alloys, Welding 

more potent fluxes, and the 

introduction of machines . 
which have brought brazing Engineer 
processes to the fore in 

high-production situations. 


presents 


But behind these technological 
advances lies the elemental 
reason for brazing’s popularity: 
ease of application. 


In all cases, brazing alloys 


2 ’ 
flow before the melting Bra Z j n g 


temperature of a base metal 
has been reached. And to 
this notable advantage can 
be added those of: 


I—strength ... a brazing 
alloy is far stronger than 
a solder and, sometimes, 
almost as strong as a weld; 


2—economy ... when 

strength is not a highly 

critical factor, and where 
complex joints are encountered, 
brazing is usually less 

costly than arc or resistance 
welding ; 


3j—application variety 

the user is afforded a choice 
of several processes in 
applying brazing alloys. 


Brazing, in short, is one of 

the important metal-joining 
processes of today and 
tomorrow. And on the following 
pages are the brazing design, 
equipment, alloy and material 
facts you'll want to know and 
keep. 





the processes 


Extreme left: 
dip brazing (salt bath) 


Left: 
torch brazing with face-fed alloy 


—4 have commercial importance today 


ALTHOUGH THE AWS chart 


of welding processes lists eight meth 


naster 


ods for the application of brazir 
alloys, only four possess commercial 
importance today. 

The total group includes the torch, 
induction, resistance, 
twin-carbon arc, block and flow pro 
esses, Of these. the torch method is 


furnace, dip, 


by far the most popular. Induction 


and furnace brazing methods have 


made great strides in recent years. 
and dip brazing with either a chem 


ical or molten metal bath is extet 


sively used. 


Flow brazing, because it entails 


extravagant alloy use and a heavy 


post-braze cleaning job, is rapidly 
being replaced by more economical 
methods. Use of the twin-carbon ari 
torch for brazing is also on the down 


erade, mainly because the carbon 
are torch itself is disappearing from 


the welding scene. 


The resistance brazing method 
has lost headway in the past decade 
as faster processes (e.g.. furnace and 
induction ) cained industry accept- 
ance, The localized heating that char 


acterizes 


resistance brazing obvi 
ously does not lend itself to the rapid 
handling of lengthy seams or com 
plex parts. 

Block brazing—the use of 
blocks preheated to an 


metal 


exact tem 


perature and clamped on either side 


of parts to be brazed—is a slow and 


tedious process marked by the con 


30 


berlkcs 
A modification of this 


tinuing need to remove the 
tor reheating. 
however. 
faster bi 


For details on its operation, see Neu 


old process, otters create! 


flexibility and izing speeds 
process features close control of braz 
nz heat in the June issue of WELDING 
ENGINEER, p. 38.) 

Here are salient features of the 
tour 


US. 


processes important to 


most 
industry today: 
Torch brazing. This process is 
torches 
that 
past a 


eenerally a manual one. but 


can also be set up In a manne! 
them to be moved 


parts to be 


permits 
line of brazed—or to 
number of parts carried 
through the torch flames 

Tips used for torch 
be the 


orifice Se. of 


handle a 


brazing can 


welding type with a single 


they may be larger in 
diameter with several orifices to per- 
mit a more general flame distribution. 
Bar-type nozzles 6 or 8 in. long can 
also be used. 

Though the 


is the most popular choice, a variety 


oxvacetvlene mixture 


of gases can be employed in torch 


brazing. Among these are the oxy- 
hydrogen, oxypropane, oxygen or ait 
and city gas, and compressed air and 
mixtures, Regulator 


city gas pres- 


sures for torch brazing are generally 
similar to those used in welding, but 
the flame softer to 
prevent the blowing effect that could 


ruin a brazed joint. 


must be made 


Also required for torch brazing is 


i slightly reducing ( excess-acetylene ) 
flame which helps the operator avoid 
iny possibility of joint oxidation or 
of overheating base metal, Contrary 
to gas welding practice, the operator 
does not touch the inner cone of the 
flame to the alloy or joint; only the 


flame envelope is used for heating. 


Induction brazing. 
heat 


The absorp 


on of energy by parts placed 


in close proximity to an a- coil 
brazing. The 
this 


the electrical cir- 


characterizes induction 


parts being brazed in manner 


are not a part ol 
ult. 

The user of induction brazing may 
employ a vacuum tube, motor gen- 
erator or spark gap unit to provide 
electrical Current 
of the highest frequency (200,000 to 


7.000.000 eveles) 


necessary power, 
is produced by a 
The spark 
develops current in the 
500.000-cevele 


vacuum-tube oscillator. 
ap unit 
20.000 to range, Cur- 
rents of up to 10,000 cy« les are pro- 
vided by motor generator sets. 

current 


Relatively low frequency 


obtained from a motor generator 
naturally leads to deeper heating of 
a workpiece, The current character- 
istic of this unit also forces the user 
to place coils extremely close to a 
workpiece ... and to use only those 
currents in the highest frequency range 
provided by the unit. The fit-up prob- 
lems, plus the fact that at comparable 
frequencies other 


sources prov ide 


more economical power, has led to 
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increasing disuse of motor generators 


for induction brazing. 


The spark-gap converter em- 


plovs a transformer to step-up its 


i-¢ input and charge condensers, The 


current is then discharged across a 
Spark fap 


me ark 


equires ¢ 


creating heat for brazing. 
ip equipment. unfortunately. 
mtinual maintenance which 
ses costs wherever it is used. 


Most efficient 


e types of current sources 


and most popular 


on brazing is the vacuum- 
oscillator. It provides frequen- 
effectively heat both ferrous 


rous metals. and which 
e the user to engage in 
ht-up work. 


heating equipment for 


these important ad- 


heat distribution: 


rate heat « ontrol: 


uniformity of results. even 


unskilled labor: 
speed 


The process does. however. force 


the use! tk 


carefully develop—and 


strictly idhere to a set of condi- 


tions for brazing. and to pay closer 


ittention to joint design than is nec- 
essary in using simpler. more flexible 


equipment 


Furnace brazing. Like the in- 


luction pr furnace brazing is 


cess, 
iluable when repetitive production 


This 


ikin to induction brazing in that the 


S demanded, process Is also 


lloyv—in any of the various avail- 
ible shapes—-can be preplaced at the 
ont, 

Gas, electricity and oil are the 
elements 


used to fire the four types 


brazin furnaces: box. retort. 


COnVeEVO! 


ind bell. Parts placed in 


Right: 


furnace brazing. 


Extreme right: 


induction brazing. 
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any of these furnace types are nor- 
mally fluxed, unless a protective or 
controlled atmosphere is used (and 
this latter 
amount of flux 


for '. 


even in circumstance. a 


small mav still be 


called 


Controlled atmospheres, which 


are not a substitute for thorough 


parts cleaning procedures prior to 


brazing. can be created through the 


introduction of purified inert gases 


(argon or helium combusted fuel 


gas: dissociated ammonia: cylinder 


hydrogen: deoxygenated and dried 
hydrogen. or through vacuum pump- 
ing. 

Of the four furnace types. only the 
conveyor handles parts on a straig¢ht- 
through 


bell furnaces are 


basis. The box. retort and 


commonly known 
as hatch types, 
Convevor furnaces produced in re- 


cent vears specifically for brazing 


work have both heating and cooling 
chambers. Manv users have addition- 
ally modified other furnace types so 
that controlled cooling can become an 
integral part of the brazing opera- 
tion. 


Modern 


and repetitive brazing results through 


machines insure accurate 


a system of automatic controls ree- 
ulating temperature. time and. where 


These 


incidentally. are the 


applicable, atmosphere. three 


basis 


factors, 


for selection ot a proper furnace 


brazing machine 


Dip brazing. This process is so- 
called because parts to be brazed are 
jigged and placed in a chemical or 
bath 


tained at a correct brazing tempera- 


molten metal which is main- 


ture. The alloy. of course, is preplaced 
on parts immersed in both baths. 


For molten metal dip brazing. re- 
fractory bricks or graphite form the 


—Convair Fort Worth 


Glossary 


of brazing terms 


action by 
distributed 


adhesion 


attraction: 
brazing 


Capillary 
which alloy is 


through joint. Caused by 


between base metal and molten filler. 
filler 


plus surface tension of metal. 


Coupling: gap between part to he 
Niav he 


brazed and induction coil, 


close (small) to loose (large 


Face-feed: manual applicatior 


brazing alloy. 


which 
through 


a joint. Should not be confused with 


Flow point: temperature at 
brazing allov moves readily 


] 
liquidus. 


Liquidus: temperature at which a 


brazing alloy is no longer solid. 


Plastic 


between liquidus and flow point. Al 


range: temperature range 


loys with shortest plastic range us- 


ually have best flow quality 


Solidus: temperature at which 


brazing alloy begins to solidify. 


Wetting: filles 
metal in covering cleaned and fluxed 
Flux 
metal to per 


action of molten 


areas of base metal. removes 


surtace oxides ot base 
mit this phenomenon. Wetting occurs 
because molecules of alloy and base 


metal have mutual attraction 


crucible containing the metal. Over 
the top of the molten mass is placed 
of flux, The 
be fluxed after thorough cleaning. 

Molten chemical (salt) 


employ a 


a cover parts must also 


baths also 


contaimer metal or ce 


ramic). The salts are generally of 


the evanide or chloride tvpe which 


—Handy & Harman 
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action. If 
heavier fluxing is desired. other salt 


provide a mild fluxing crucibles must be large 
the heating method 
mixtures may be used resistance heating) eff 
Parts to be dip brazed by eithet to prevent any appreciabl 
method must often be preheated. Fol temperature of the 
lowing this operation, they are moved 
quickly to the bath to 


sive heat loss, Wher 


when parts are dipped 
avoid exces 
immersion is By any standards, today’s mai 


completed, cleaning operations are ual and automated bra 


ocesses 


b. Without 


them. for example jé reraft and 


immediately begun to remove flux are doing a man-sized 


In both dip brazing methods. the 


the joint designs 


illoy ean bond, So 


ess produ { 
ippearance or other nsiderations 


dictate its use. the butt joint should 


— most are 
effe P in ian’ in Lavoe 
modifications het 


sturdier 


istrated with 


The searf joint ji! 


of joint types ia Nee as 
for welding 


ssible sub 
stitute for butt joints. It should be 
designed to give a joint area over 
three times that of a butt 
joints. however. are diff 
Joint Types which 


vas or metal-arc fabrication may in alignment. 


pare and even more aithicu 


be employed when Other important 


joining method. But joint design are: 


stances, the basic joint type yutt ]—Service require 
tee. lap. edge. corner 2—Brazing process to be used. 
ified to give greater streng }—Type of fabrication techniques 


Brazing alloys ao whic h have bee n use d ! in assen | i\ 


possess strength equal t prior to the brazing operation. 
base metal. For this reasor d for 4—Number of parts t ve brazed. 
others cited below—desig cal or extent of repetitive ning, 
increase strength >—Desired or required method of 
bly by paying careful filler metal application 
joint character. 

\ butt joint. for exan 


a limited joint area t 


Service requirements exert con 


side rable influence or those ¢ haree a 


iutomobiles. household appliances 
ind metal furniture would be bulkier. 
ostlier and less streamlined. 

But the selection of a process vers- 


itile enough to suit all his needs 


doesn't equip the user to immediately 


hegin brazing operations. His next 
onsideration—an equally important 
ye is joint design. In the follow- 
ing article are the important design 


steps he must know. 


with the responsibility of designing 


ints to be brazed. The brazed as 


sembly may tor example. have to 


provide good electrical conductivity 
it may have to be pressure tight 
it may have to be used under 
onditions of extreme heat or cold 
or it may be subjected to a va 
riety of stresses 
Each of these service conditions. 
when related to the given factors of 
base metal and parent metal types 
plus brazing process to be used 


presents new problems to the joint 
designe 

The illustrations accompanying this 
irticle depict some of the many pont 
modifications which have been de 
veloped to give brazed parts needed 
haracteristics for a multitude of 


l 
uses, 


Once the selection of a proper 
int design has been made. a fur 
ther problem must be dealt with by 
the use! that of oint clearance. 
Just what this measurement mav be 


1s dependent upon the tv pe of base 





Some common joint types for brazing 
a SCARF 
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CORNER 
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base metal thick- 
strength 


and filler metals: 


ess: mechanical desired: 

e condition of parts: type of 
process used to braze the parts, and 
the alloy 


following 


the distance must flow. 


Given the mistakes in 


nt clearance. here are results a 
fabricator may expect: 


filler 
possible loss of eapillarity 


clearance: metal 


ible joint weakness. 
voids and 


loss of 


clearance 
joint 
ance jor base metal ex- 
ossible 
ing temperatures, prevent- 
flow. 


metal-to-metal con- 


capillary Enlarge- 


and protect 


\OUBLE-EDGED SWORD, braz- 


s serve in a dual capacity 
ind protect.” 

primary role, brazing flux 
se oxides which coat metal 
brazing. At the 


protect 


hinder 
it must against 
new oxides, 


fluxes. however. are not 
Parts to 


( leaned of 


ining agents. 
nust first be 
oxides. oil, grease and 
either de- 


pickling. 


on matter by 
erinding o1 
Iwo other characteristics of 
these fluxes are important to the braz- 
Ing operation \t 
ture 


b\ the 


brazing tempera- 
flux must be readily displaced 

nolten filler metal. and surface 
that the 


metal to aid filler metal 


must be such flux 


tensor 
will wet the 
flow 


Making up this 


workhorse of the 


process are several chemicals 


| 


brazing 


used singly or in combinations to 


chieve the desired properties men- 


Some of the most com- 


mon ingredients of fluxes—sodium. 


lithium—are included in 


the following chemical compounds: 


potassium 


borates. fused borax, fluoborates. 


fluorides. chlorides. boric acids. al- 
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ment of the joint gap may also result 
from thermal expansion in instances 
when one part is fitted inside another 
which has a higher coefficient of ex- 
pansion. 

Vo allowance jor filler metal shrink- 
age: creation of a concave joint sur- 
that 
will be a potential stress raiser. Bend- 


face—or possible notch effect 
ing may cause joint failure through 
tearing. 


When certain alloy forms are 
to be prepla ed. their presence in or 
near the joint will have an important 


Naturally. 


\“ ashers OT 


bearing on joint design. 


the use of wires. shims. 


strip forms will entail the most ex- 


the fluxes 
—they play a dual role of 


FLUX is brushed manually onto parts to be brazed in most instances, but 


applied by a machine 


kalies. 


(either as 


wetting agents and water 


water of crystallization 


or as an addition for paste fluxes). 


Flux choice and application 


sreatly influence brazing time and 
braze quality, But since there are 
(7.e.. base metal. 
method, 


universal 


so many variables 


filler 
complexity. etc. ) no 


metal. brazing joint 
one 
flux is best for all brazing applica- 
tions. 

(Fluxes have been grouped into 
six general types in the AWS specifi- 
cation Fluxes for brazing. Each flux 


in the specification will perform sat- 


ike this in repetitive 


tensive design planning. But preplace- 
ment of brazing alloy in powder or 
paste form also necessitates design 
allowances. 

An alloy 


which is too great to 


whi h has a 


form mass 
allow simple 
have 


preplacement in a joint may 


to be placed in a groove machined in 
the larger of the two sections being 
joined. Upon heating. the alloy flows 
through the 


void, 


out of the groove and 
joint. leaving the groove as a 

The presence of this joint-weaken- 
ing void must obviously be surmount 
ed. and the best 
from the 


when making design calculations for 


wav is to subtract 


the groove joint area 


strength. 


attack 


+ can also be 


volume-production situations 


isfactorily in the range designated 


but the manufacturers recommenda 
first be con 


trial runs are advisable 


tion should sidered and 
when experi 
ence is lacking.) 

\ particular flux must be chemical 
ly compatible with all base and filler 
metals order to 
best results, It must further be 


throughout the brazing temperature 


involved it vain 


active 


range. Knowing properties of two of 
filler 
and/or temperature, and base 


these three factors metal 


metal 
one or more fluxes can be found 
for the 


quired. When more than one 


particular combination re 


flux is 
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Pre-braze cleaning 


That base metal surfaces should 


j 
( 


be as clean as possible s a tores 


conclusion whenever brazing is done. 


é 


But all too often, those ho bra 
think the flux they 
everything short of rust om ti 


UuSé / remove 


é 


base metal. 


This is definitely not the case 


even though some of today’s efficient 
fluxes are capable of cuttin 
some light oul or oxide films. 
floating away smal! partic 
and scale. 

Fluxes are used 
oxide formation dur 
(2) to protec t the a 
fies after brazing, Any 
effect they may have 


ides should not be relied on. Inst 


the user should employ any of severa 
chemical or 
methods. 


In the mec hanica eantl al 


mechanica clean 


gory are such commonly used meth 


ods as grinding, filing and wir 


brushing. Light machining can also 


be applied if it will not seriousl) 


recommended, othe 
(e.g., safety and cost 


the decision. 


onsiderations 


will enter into 


Maximum efficiency of a flux 
can be obtained if the following 
standards are considered when choos 
ing flux: 


(1) For dip brazing 


water 


FLUX removal after brazing is as impor 
tant as initial fluxing operation. Boiling 
water and acid rinses effectively remove 


corrosive ingredients. 
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Ve han al 


cleaning in any form. however, ts not 


affect joint tolerances 


as efficient as that done by chemical 
means. 

Various chemical agents—-amoneg 
the most common of which are cat 
bon tetrachloride. — trichlorethvlene 
and trisodium phosphate—do @ more 
thorough oxide and dirt-removal 
In addition, they do not 
metal or otherwise char 
mensions, {ny residue 
cal cleaners should ait 
moved after cleaning s 
lorm a film or corrode 

Cleaning by either 
chemical means shou ad 
] recede hrazing. Parts 
cleaned. then stored 
of time. may not have 
clean surfaces when th 
eration is finally schedu 

lust which cleaning metl 
be used for specific me 
matter best handled 


Su Ppptle y 


water of crystallization 


woide d, 


) 


(2) In 


} 


resistence brazing. flux 


mixture must allow passage of cur 
rent, 

(3) The flux’s effective tempera 
ture range must include the brazing 
temperature for a specific filler metal 

(4) Ease of flux removal should be 
considered. 

(5) Choice of flux sho > such 
that corrosive action on base filler 
metal is minimized. 

Generally. fluxes are available in 
three forms—powder. paste or liquid. 
Brazing process, brazing procedure 
and individual working requirements 
dictate which form will be used. 

Of the three. paste is the most 
commonly used, although frequently 
powdered flux is mixed with water 
or alcohol to give it a paste-like con 


sistency, 


Dry powdered flux may be 
sprinkled on the joint (although ad- 
herence is not as good) or it may be 
applied to the heated end of a filler 
rod, Dry powdered flux is also used 
in chemical dip brazing. Liquid flux 


is obtained when certain flux ineredi- 


ents. because of chemical characteris- 


tics. can be dissolved completely in 
water. 

If paste flux is to be brushed on, 
it should have the consistency of 
heavy cream—but only if the parts 

copper, brass or ordinary steel 
of moderate thickness. For all types 
of stainless steel. the paste should be 
fairly thick in order to withstand 
the metal’s tendency toward local 
overheating. 

When parts to be brazed are large 
and/or heavy. and require a long 
heating cvcle. the 


very. thick 


metal in order to absorb the oxides 


paste should be 


regardless of the base 
formed during lengthy heating. 


A too-thick coating wil! do no 
harm and can be removed. but a 
too-thin coating is likely to pull away 
when heated and permit oxidation. 
Since flux bubbles at its edges when 
heated, the paste should extend well 
beyond the joint seam to prevent 
ixides entering 

\ppearance of the flux while parts 
ire being brought to brazing tem 
as a guide: 

1) Water boils off at 212 F. 

2) Flux whitens and 
slightly puffy at 600 F. 


perature can act 
becomes 
>) Flux wets the surface and 
ippears milky at 800 F, 

L) Flux is completely liquid and 
lear at 1.000 | 

Most low temperature brazing al 
lovs melt between 1.100 and 1.200 
F. so the operator can apply the filler 
metal a few seconds after the flux is 


liquid and clear. 


One other method of preventing 


oxidation on brazed 


should be 
atmosphere i 
Like the brazing 


trolled atmosphere is not a cleaning 


parts to be 
mentioned: controlled 
fluxes. a con 
agent. but sets up an “offense-de- 
fense” action against oxidation. 

Controlled atmospheres are most 
commonly used in furnace brazing 
but may also be used in induction 
brazing in 


and resistance special 


cases. In certain applications, con- 
trolled atmosphere is more desirable 
since flux may damage or contam- 
inate some types of equipment, (7.e, 
metallic muffle furnaces and vacuum 
systems}, 

With proper consideration for all 
the factors influencing brazing fluxes, 
sood adhesion of brazing alloys is 
never left to chance. 
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the alloys. 


Filler 


metals 
for 
joining 


Orville T. Barnett 


new brazing allovs 
nost daily. 

eiven to manutac- 

filler metals is the 

use of brazing as a 

hod: vet. although a re- 


owed about 


70 brazing 


AWS- 


ifications cover only 29 


illoy compositions. the latest 
ASTM. sp 

vs. This selectivity is possible be- 
iuse. though numerically few. these 
etals represent the greater amount 


rt consumption, 


What is brazing? The American 
Welding Society defines “2 eee 
roup of welding processes wherein 

ilescence is produced by heating 
to suitable temperatures above 800 
F and by using a nonferrous filler 
al, having a melting point below 
that of the base metals. The filler 
metal is distributed between the 
osely fitted surfaces of the joint by 
capillary attraction.” 

Good filler metals perform several 
important functions. They must: 


' wet the base metal. There are 


ger, Metals Research 
mour Research Foundation 
Institute of Technology, 
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several wavs to increase wetting. of 
course. Reducing atmospheres or flux 
will promote wetting, as will the 
addition ol such elements as phos- 
phorus, lithium and boron to remove 


base-metal oxides: 


(2) give halance between 


200d 
melting and flow characteristics to 
permit full alloy distribution: 


>) have an homogenous and 


stable composition to avoid iiquation 
(i.e.: the premature release, due to 
slow heating, of a low-melting-point 
constituent in the alloy, leaving a low- 
strength skeleton comprised of ele- 
ments with higher melting points) : 

(4) be free of volatile ingredients 
that would make a porous. unsatis- 
factory weld: 

(5) add strength. ductility. high 
temperature resistance, corrosion re- 
sistance, etc.. to the joint. 

Brazing filler metals are divid- 
ed into seven classifications, In order 
of popularity, these are: silver, cop- 
per and copper-zine, copper-phos- 


aluminum-silicon. 


phorus, heat-re- 


sisting materials. copper-gold, and 


magnesium, 
Such alloys are produced in many 


forms—wire (in coils). rod (36-in. 


lengths), strip, coated sheet. powder 
(40 to 325 mesh). or grain (3 to 


70 mesh). Frequently, brazing alloys 


TORCH 


widely used brazing method 


brazing—probably 


are preformed into rings 
shapes to simplify placen 
correct amount at the joint 
Before discussing these filler metals 
more fullv. however. several defini- 
tions should be given. In the abbre 
viations used, B represents brazing 
filler metals. and RB signifies either 
welding rods or brazing fillet 
In the = classification 


for example, Cu and Zn 


netals 
RBCuZn-A 
refer to the 
filler's composition. copper and zin« 
The sufhix A, 


ber. as in BAg-], is used to separate 


and sometimes a nun 
members of a familv. each contain 
ing the same elements but in varving 
amounts, 

Solidus 


highest 


(melti point is the 


temperature at which the 
metal is completely solid—the te: 
perature at which melting starts 

Liquidus (flow point) is the low- 
est temperature at which the metal 
is completely liquid. 

Brazing te mperature is ilwavs 
above the solidus. This compensates 
for heat imbalance. contributing to 
quick melting and rapid flow 

Joint clearances range from shrink 
fits used in copper-brazed joints to 
0.010 in. in light metals like alumi- 


num and magnesium 








Without question the m« 
lar filler metals for brazing 
silver alloys. 


which sometimes 


inaccurately and deplorably 


“silver solders.” 


BAg Classifications 

Although AWS-ASTM classifica 
tions in this field do not include all 
silver alloys commercially available 
like silver-lithium types preferred by 
better wetting—the ad 

unlisted 
always be kept in mind. 

Alloys in the BAg family will join 
all metals 


many for 


vantages of alloys should 


except aluminum. mag- 


nesium. and those metals with melt 


ing points below 1.500 F. Quick 
Can he 


methods. 
including vacuum. inert-gas and 


melting and free-flowing. they 
deposited by all brazing 
re- 
ducing atmosphere brazing. Flux is 
generally used with all these met 
ods. 

Silver alloys are applied to a wide 
variety of products such as electrical 


parts, plumbing house 


equipment, 

hold goods and heating fixtures 
BAg-l, BAg-la, and BAg-2 ar 

free-flowing metals designed fo1 

mon joint types, BAg-2 has a wide 

melting 


range than the first twe 
alloys and. accordingly. 


rapidly heated to fi 


must be 


rrestall liquation, 


BAg-3 and B Ag-4 are promine nt 


in brazing carbide tool tips to shanks, 


BAg-3 is a good corrosion resistant 
material with a whitish-vellow color 
after 


for brazing stainless steel and for 


brazing. It is often selected 
bridging gaps and making good fil 
lets. BAg-4 is slightly more free flow- 
ing and is light yellow after deposi 
tion. 

BAg-5 and BAg-6 are general- 
purpose alloys used at higher brazing 
temperatures. Because they 


t 


are ad 
mium-free, they are often specified 
for dairy and food processing equip 
ment, and find wide use in the 
trical industry, After brazing. 
color is also light vellow, 


BAg-7, another cadmium-free 


ele 


their 


al 
loy, also is frequently purchased for 
dairy and food 
equipment, As a_ low-mel 


eral-purpose alloy. it 


brazing handling 


for furnace brazing. Its whitish colo; 
after brazing is considered desirabl 
by many fabricators of stainless steel 
BAg-8, the silver-« opper eutecti 
is often used in assembling electroni: 
Although the 


metal is generally free-flowing, it does 


and vacuum tubes. 


not respond well on ferrous metals 


36 


DIP brazing in a chemico 


except in vacuum brazing. Its post- 
brazing color is white 

B Ag-9, B Ag-10 and B Ag-1 L are 
sterling silver alloys Possessing 


steadily increasing brazing tempera 
ture ranges. they are ideal for step 
brazing, (Step brazing necessar\ 
when more than one braze is to be 
: 
assembly 


times, A higher 


is used on the first 


made in an diflerent 


melting point alloy 
rount. and lowe! 
allovs Tor 


melting point succeeding 


joints.) These types are white after 


brazing. 
BCu and BCuZn 
Although AWS and ASTM specifi 
three filler 


metals in the copper al d copper-zine 


cations describe only 
classifications, there are actually five 
RBCuZn-B and RBCuZn-C, the 
unlisted alloys. can be used on some 
types of bicycle frames and on tubu- 
lar steel furniture. No capillary at 
traction takes place, however, and 
this is not considered true brazing. 
The BCu group is trequ ntly chos 
shrink fit—for 
ferrous metals or nickel and copper 


nl kel 


most widely employed with a hydro 


en—with a brazing 


alloys. Furnace brazing is 


gen or dissociated ammonia atmos- 
phere, 

If alloys are to be brazed whose 
difficult 


chromium. 


elements are to reduce 


aluminum, manganese, 
silicon, titanium, vanadium, and zine 
a flux must be applied. (Powdered 


copper oxide can be substituted for 


salt bath. Alloy has beeen preplaced. Although some flux can 
be used primary fluxing c is provided 


by salt 


Cu filler metals when furnace braz 
BCu fill t | f 


is done i a reducing 


atmos 
phere 

RBCuZn-A is effective on steel, 
opper and its alloys, nickel and _ its 
illovys and on stainless steel. However. 
the corrosion resistance of this alloy 
is often different from that of some 
base metals on which it is deposited. 
This fact becomes particularly im 
portant when metals like copper, sili 


bronze. cop} eT ni kel or stainless 


con 
are selected because of their corro 
sion resistance. 

The RBCuZn alloys should not be 
overheated. The zine may volatilize 
and cause porous joints. The copper- 
zinc family may be brazed by torch. 
furnace or induction heat, and flux 
must be used. 


RBCuZn-D white 


brass or nickel silver) can weld steel 


known as 


or nickel and its alloys by any braz 
ing method, 


BCuP Classifications 
In addition to the five alloys classi 
fied by AWS ASTM for copper- 
phosphorus filler metals, there is a 
BCuP- 


silver in addi- 


sixth which is quite popular 
6. This contains 2% 
tion to its copper-phosphorus con- 
tent, It behaves much like BCuP-] 
and BCuP-2 but will bridge 


gaps. 


wider 


This group is used for brazing 
Joints 


made with these alloys have excellent 


copper and copper allovs. 


thermal and _ electrical properties. 


WELDING ENGINEER—August, 1958 








L8OLlt 


Ollt 


oade 
LJP 
O19Y 
iVs 


(evell 


vedg 
9010 J 
ary 
‘s'A 
— 
-aadng) = -aadne 
sdiue PLOS 
“s"OW) 
gedg 


[B4epe { 


ed" Ou 


bd"Ou 


Ore va 
8 7Vd 


It “Vg 


UW *V 


LtS-09T74 6c°tla 


W.LS\ 


Cm\Q 


9 SOHd 


SOHd 
OFS 
Wos 
OFS 
ce-ds 
Naas 


NOS 


Crs 


cr ds 


NOS-HS 


OS*s 


OccHs 
NtS"S 


L9S"S 
LOos 
08S 
cg ~ 


OL°S 


cl"TIs 


Oss 


Wo8's 


(puog 
-“/is=ds 


['S = ~ 


0 ) d Ww y 
hee \Y yiu ] 


NS*LY 


Lu 
NACH 
Ase] 
Pe 
Ld 


UBULIE TY] 


y Apuey] 


ASP] 
“PPK 
10¢ 


Low™ 
paeyy 
or 


Oce 


(a4) (AOTBATIC 


801g 


~ 
ituss sy40 WY 
“prey mnuneld 


t 4 uy 


Oot I 
ool 
O09! 
OOE | 


cs] 


Oot! 
Osrl 
Oot! 


oor! 
Oot! 
ool 
Oost! 
oor 


oor! 
00TI 
Oot! 


ocel 
OLE 

Ctrl 
OOTI 


Oocl 
008 


| sop 
dura 
suizeaq 
pepuell 
uo. 9} 


Oost! 


OL 
Oot! 
CO7l 
Ooo! 
oOuotl 


ceri 
COTzI 
0oll 
Oot! 
OLE! 


snpinbr I 


—_— == ©) 


— 
NAINNS 


NN ee NI 


t 


O9LI cI FAN 


| »9p ayy) 
snpryog 


PO UZ ayy 
jus0 sed ‘uonwodui0ry 


NIN 





sAoyJe Hulizeiq AVAJIS JOVjJas 0} MO 


5 


WELDING ENGINEER—August, 19 





Corrosion resistance will be good 
except in sulphurous atmospheres at 
elevated temperatures. And, if prop 
erly used, BCuP filler metals have 
superior tensile and shear properties 

Occasionally. one of the family is 
chosen for brazing silver. tungsten 
and molybdenum. However. they are 
unsuitable for ferrous metals or for 
alloys with more than 10! nickel 
because of their high phosphorus 
content, 

They ean be braved by any of 
the processes, These allovs seem most 
effective when used with lap and 
sleeve joints. Joint clearances pre- 
ferred are 0.001 in. to 0.005 in. As 
is true with most brazing design. 
butt joints are usually avoided. 

These metals are self-fluxing when 
copper is brazed to copper but a flux 
is recommended when they are ap 
plied to other metals—including cop 
per alloys, 

There is a tendency for the « opper 
phosphorus types to liquate if heated 
slowly or for a long time. so heat 
them as rapidly as good practice per 
mits. This doubly 
necessary when the brazing alloy 


precaution is 
is 
preplaced. 

BCuP-1, a low-cost alloy with a 
wide melting range and low fluidity. 
is preplaced in the joint. It is used 
on electrical connections with re 
sistance brazing and sometimes sup 
plements spot welding. 

BCuP-2 is ideal for radiator 
welds, air conditioners and electrical 
connections. Despite the fact that 
its physical properties are quite good. 
it will not withstand severe vibra- 
tions. 

BCuP-3 was designed for joints 
where close fit-ups cannot | 
tained. Although it is similar to 
BCuP-2 in its brazing temperature 
range, it is more ductile and has the 
added ability to fill gaps and form 
fillets without losing streneth quali 
ties, 

BCuP-4 has the lowest 


temperature in its group 


ce main 


brazing 
and was 
developed for close fit ups, 
BCuP-5 also is a sood allo 
joints where close ht-ups are 
possible and joint ductility 
especial importance. 


BAISi Classifications 


These aluminum and silicon fille: 
metals were produced to braze alumi- 
num and aluminum alloy-types 1100, 
3003, 3004, 5250, 6951. 6053. 6062 


38 


ly & Harmar 
FUEL gas mixed with air provides flame 
for this torch brazing setup in which 
ports with preplaced alloy and flux are 


fixtured in front of multi-flame tip 


ind 6063 (in wrought form). and 
\ 612 and C 612 (in cast form) 
BAISi-1, BAISi-2 
as a coating on 3003 and 6951 sheet) 
and BAISi-3 have proved best for 
furnace and dip brazing while BAISi- 


1. was designed for torch brazing, al- 


{ available only 


though it has occasionally been used 
for furnace and dip brazing. BAISi-4. 
incidentally. is the only member of 
this group marketed as a powder. 

No matter which brazing process 
is selected for use on aluminum. flux 
is always necessary. Like ordinary 
welding flux and slag. flux must be 
removed from the finished joint in 
order to prevent it from becoming 
a source of corrosion. 

Even though aluminum brazing 
must be carried out with great care 

the filler metals often melt only 
100 F below the base metal 
complicated 


many 
units can be formed 
which would be impossible by any 
other joining method. Thin sections 
are readily welded to thicker ones. 
Many joints can be made simultane 
ously by furnace or salt bath braz- 
ing. Among the parts joined by alu- 
minum brazing are radiators, heat 
exchangers and refrigerator 


blies. 


assem- 


Heat resisting materials 


Heat resistant filler 
first developed for 


metals were 
high- 
nickel and stainless steel alloys des- 


brazing 


tined for high-temperature service in 
jet engines; as more and more alloys 
are added to the group there is an 


expanding interest in them for ap- 


plications in atomic reactor tech- 
nology. 

BAgMn, remains strone in the 
500 to 900 F temperature range. It 


is generally deposited by furnace 
brazing with a reducing atmosphere. 

BNiCr filler metals retain strength 
at even higher temperatures—up to 
2.000 F, Actually, there are BNiCr 
filler metals containing chromium. 
silicon and/or boron or phosphorus. 
BNiSib differs from the first group 
in that it has no chromium, BNiP 
contains nickel and phosphorus and 
or boron. 

These heat-resistant materials 
are usually applied by furnace braz- 
ing in a dry-hydrogen atmosphere. 
Small. controlled amounts of filler 
metal are recommended for long: 
term, high-temperature service—for 
instance: when thin base metals must 
be brazed (as in honeycomb sand- 
wiches) and the joint is threatened 
by diffusion of alloy into base metal. 
These brazes_ distin- 


allovs form 


cuished by their corrosion resistance. 


BCuAu Classifications 


Copper-gold filler metals are used 
in inert, reducing or vacuum atmos- 
pheres for brazing electronic tube 
assemblies where volatile constituents 
would cause operating trouble. Step 
brazing is practical with these alloys 
because of the spread in the brazing 
temperature range between them, In- 
duction, furnace or resistance braz- 
ing are common methods of deposit- 
ing these filler metals. For certain 


applications other than electronic 


tubes, a borax-boric acid flux is 


spe ified, 


BMg Classifications 


When magnesium is used to braze 
MI magnesium base metal. all braz- 
ing processes are used except re- 
sistance heating. As on aluminum, 
heating must be done carefully to 
avoid melting the base metal. Again, 
complete removal of flux after brazing 
will result in good joint corrosion 
resistance. Beryllium is only added to 
the metal to stop it from bursting 
into flame when furnace brazing. 

Yes, the number of brazing filler 
their 
services are becoming increasingly 
important to fabricators of all kinds. 
And they will continue to grow, For 


metals is constantly expanding; 


brazing solves problems almost in- 
surmountable by other joining meth- 


ods, 
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Chapter lina new W elding Engineer series... 


The fundamentals of 
welding engineering 


Earliest foundations 
Recent developments: 
gas 
arc 
resistance 
Impetus of two wars 
Where welding is used 


r. B. Jefferson 


THE SHORT SPAN of 80 years. welding has grown 
a laboratory experiment for joining metals to the 
nost important fabricating process in the metal-work- 
io fie ld ; 
Without welding. many of the products we now a 
cept as ymmonplace would be non-existent. 
Without welding. its doubtful that the industrial 
progress ol the 20th century could have been possible. 
Certainly. we would not enjoy the many advantages 
of present-day mass production and transportation fa- 


cilities if it were not for welding. 


Historically, welding through related processes dates 
hack to the early Egyptians and Syrians. These early 
civilizations, historians guess. may have become ac- 
quainted with fire or forge welding some 3,000 years ago. 

Prehistoric Man probably discovered metal as the 
result of a fire built on the sands of some lake shore 
in a middle eastern area. In all probability. copper and 
other ores with low melting points were mixed in these 
sands. The heat of a fire melted them. and out of the 
fire trickled an extremely hot fluid which cooled and 
solidified 

It was at this point that Man realized he had a new 
material—metal. 

His newly-disovered product was not in usable shape: 
it was simply a metal icicle in the sand. But Man soon 
learned he could take sand and make small molds into 
which the melted ore would flow. 


To obtain even more usable metal pieces. ancient 
Man once again conducted his crude experiments with 
fire and found that cast shapes could be joined in the 
flame to form implements. This was the beginning of 
welding and brazing. 

As Man’s experience taught him new lessons, he saw 


that an uncontrolled fire was hardly an ideal medium 
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, iL , 
GRAND COULEE, one of the world's largest dams (4,300 ft 
long, 550 ft high), provided welding with one of its major 
proving grounds. Constructed in the state of Washington from 
1933 to 1941, Grand Coulee's strength and efficiency is based 


largely on miles of welded reinforcements and piping 


with which to melt and form metal. He found. too, that 
certain liquids alcohol and oil—were flammable and 
could be controlled by passing them through tubes 

The next step was undoubtedly an easy one. and it 
gave Man an antiquated version of what we now call 
gas welding. The Greeks and Romans, as well as Etru 
scans and Egyptians. applied pressure to the burning 
fuel oils. The blow-torch effect thus created he Iped con 
centrate heat and make it more efficient. But it wasn't 
until the much later discovery of gases vielding higher 
temperatures that we had a true gas welding process 


Early gas welding attempts in the past 125 years 
seemingly were carried out with the oxyhydrogen flame. 
The reason for this is that scientists were able to pro- 
duce oxygen and hydrogen through chemical reaction. 
or the decomposition of water, without the separation of 
component parts. 

Records indicate that, as early as 1847. Robert Hare 
of Philadelphia, successfully used the oxvyhvdrogen flame 
to fuse 2 lb of platinum. Other flames emploved were 


39 








oxygen-coal gas and air-hydrogen mixtures. 

Gas welding in the 19th century. however. was con 
fined to the laboratories or to working such precious 
metals as silver and gold. Industries of the day—like 
some in our times Kept right on joining metal in the 
same way their predecessors had joined wood. 

Even though. in 1880. industrial electrolysis of water 
for oxygen and hydrogen produc tion increased the scope 


of gas welding. it was still a lab-confined process. 


Acetylene gas, accidentally discovered by Edmund 
Davies in 1836 and announced as a calcium carbide 
derivative in 1862 by the physicist Woehler. provided 
gas welding with its greatest impetus. But not coinci- 
dentally with Woehler’s discovery. 

It wasn’t until 1892 that Thomas L. Willson of Spray. 
N. C., found a commercially feasible way of producing 
calcium carbide while trying to make metallic calcium. 
Within three years. Willson’s associates. James T. and 
John M. Morehead. had established facilities to eco- 
nomically produce calcium carbide. and acetylene gas 
became a valuable illuminant 

At about this same time. French chemist LeChatelier 
-read a paper before the Academie des Sciences in Paris. 
He described the temperature of flames and stated that 
acetylene burned with an equal quantity of oxygen 
produced a temperature 1.000 ( approximately 1.800 
F) hotter than the oxyhydrogen flame 

This startling discovery led to the development of the 
first oxyacetylene torch by Edmund Fouche in 190] 
This experimental model was a high-pressure type. for 
at that time acetylene was compressed under several 
atmospheres of pressure in cylinders containing acetone. 
So. since both oxvgen and acetvlene were compressed 
under high pressure. it was relatively easy to obtain a 


cood mixture ol the Fases as the \ ntered the torch. 


When Fouche was later employed by a firm pro- 


ducing low-pressure acetviene generators. he designed 


STUD welding, developed during World War Il by Mare Island 
weldor Ted Nelson, eliminates need for drilling bolt holes 

by end-welding headless, threaded bolts to plate. On this 
framework for play sculpture used in San Francisco, 2,500 


1'/2-in. studs hold wire mesh over which concrete is poured. 


DEVELOPED just 25 years ago, the submerged-are process is 
one of the milestones in welding progress. It provides invaluable 
ining heavy plate at high speeds, and may be used 


or semiautomatically 


1 operate with low gas pressures, High 


upon entering the mixing chamber 

new torch, expanded and drew acetvlene from its 

rifice by the injection principle Both this torch and 

the earlier Fouche model incorporated principles present 
ur modern low ind medium pressure tvpes.) 

the L. S.. little welding progress was being made 

this situation changed rapidly when Eugene Bourn- 

onville brought a gas torch from France in 1906. Its 

introduction sparked welding’s use for commercial put 


poses, and a major industry was born 


Arc welding, the most popular of all present-day 
welding processes. is much older than most of its users 
realize, 

The introduction of are lights in 1881 led to earl 


applications of arc welding. And though the early uses 


were experimental in nature. they were sufficiently prac- 


al to lay the groundwork for two systems of are weld 
developed > or 6 vears later. 

In many respects. arc welding may be considered an 
outgrowth of the electric furnace. In the furnaces of 
French chemist Henri Moissan and others. metal to be 
melted was placed in the path of electric current passing 
between two carbon electrodes. 

The first are welding experiments probably were un- 
dertaken by DeMeritens in France in 1881. He joined 
various parts of a storage battery plate by lead welding. 
using a carbon arc as a heat source. 

Guided by results of this work. N, V. Bernardos. a 

te 


Russian. perfected and patented (1887) a carbon-arc 


welding process. This system. however, was cumber- 
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ially hazardous, Direct current was used. 
ing from 100 to 300 volts. and welding 


from 600 to 1.000 amp. 


Bernardos equipment was operated on straight 
ty. which is still the preferred method of carbon 
and employed carbon electrodes Ly to 11, 
It was common practice to weld with 
long. And to make the process still 
is awkward as possible, the electrode 

20 in. long and quite heavy. 
the Bernardos developments, the Slay 
f are welding came into use—replacing 
ides with consumable metal wire and giv- 
metal-are welding. An American named 
on metal-arc welding simultaneously with 
ible to obtain a U.S. patent on the process 


tervening vears. metal-arc welding has be 


asingly popular and important as electrode 


ive undergone continued improvement, 


many developments put forth in the 20th 
th a view to improving metal-are welding. 


is atomic-hydrogen welding. It employed 
is to help produce an extremely hot ar 
ly controlled. This basically manual process 
en used automatically to some extent—though 
enerally outdated. 
1933. marked an expansion in interest in 
welding when patents were issued on_ the 
process. This new entry made_ possible 


{ thick sections at high speed, And since 


re is submerged in granular flux. the are is 


still another arc welding process came into 
lig tungsten inert-gas) process, patterned 
extent on the atomic-hydrogen method, utilizes 


electrode shielded by an inert gas (helium 


stages ol development work on the lig process, 
nd that a continuous metal wire could be used 


th as an electrode and as filler wire. This discovery led 


the introduction of Mig (metal inert-gas) welding. 


Third on the popularity list of todav’s welding 
wesses is the oldest of all: resistance welding. It can 
ompared to forge welding in most applica 
ce welding principles were discovered by the 
hvsicist. James Joule. in 1856. In his experi- 
Joule accidentally welded a bundle of wire buried 
al with an electric current. This is believed 
first application of heating by internal resis- 


Elihu 


to pertect the process and develop it for prac 


welding metal. But it remained for 


tical application 
Thomson invented a small, low-pressure resistance 


| 


welding machine in 1877. The machine funneled current 


into a metal workpiece, and internal resistance of the 
metal generated the heat which brought it to a_ plastic 
state. Pressure then completed the welding job. 

For several years following its development, little was 


done with 


Thomson’s machine. It seemed to possess 


little commercial value. Nevertheless. resistance welding 


WELDING ENGINEER—August, 1958 


WELDORS can be found almost everywhere today—manufac 


ng appliances and autos, constructing ships and buildings 
ricating millions of miles of piping. These men in 1957 
hand in the welding of products with a 


200 million 


was introduced commercially in the ¢ 


candescent welding.” 


Two world wars, strangely enough, ha 
the conditions in which welding processes have 


wevel 


to show their mettle, These conditions 
not similar in nature. 
World War | gave welding 


as a maintenance tool. And on the basis 


a chance t 


use, adventuresome businessmen put 
production line. Between 1918 and 
processes experienced fairly rapid 
ment. 

World War II and the all-out effort 
production demands to their limit—and 
ing again saved the dav: not as a maintenar 


! 


as a joining method which conserved ou 
Before World War Il had ended. manag 
tives and engineers were well aware that 
construction, production or maintenance at 
desirable advantages. Carrving this knowledg 
unprecedented peacetime production situation, these 
and the firms they represent have made welding the 
important fabricating method in the transportat 
pipeline industries a tool of growing portance 
the construction and processing industries ind an 
diverse 


important means of joining metal in ; the 


industries where metal must be used 


Jobs in welding: They are numerous 
ing daily. 
The three major job categories will b 


detail in a forthcoming issue. 





In part one of his article, the author 
discussed the determining 

factors in selection of chromium-molybdenum 
Part Il alloy steels. The ettects of preheat 
and postheat treatments 

on weld properties o! these 


By Jay Bland steels is evaluated in this second part 


Selection, welding 


of CrMo alloy steel pipe 


pein M-MOLYBDENUM STEELS are considered air- Any cooling between the two extreme rates will create 


A hardening alloys, so most welding procedures re . structure in the base metal heat-affected zone having a 


ommend thermal treatments—both preheat and postheat varied amount of bainite and austenite down to temper- 


during welding. atures of about 740 F—the starting temperature of mat 


The isothermal curve for 244 CrMo steel is shown in 
3 


tensite transformation. 


Figure 13. These curves represent transformations in Although data is not complete for austenite-to-marten 


t 
1 


steel when cooling from elevated temperatures or when site change below this temperature, it can be assumed 


being cooled to a particular temperature and held there that resulting as-welded structures would include bainite 
for a predetermined time. ind martensite (plus ferrite, since it is a low-carbon 


Two cooling curves have been superimposed on the alloy). Bainite is an acicular (i.e., needlelike) trans 


diagram—the solid line representing a cooling rate of formation product of austenite which forms at elevated 


8.000 F per minute; the dashed line, 200 F per minute. temperatures (above 740 F). Although hard, bainite 
These rates represent extremes norn ally encountered in is more ductile than martensite. 
are welding. Figure 14 shows transformation for 5 CrMo steel. using 
the same cooling curves (8.000 to 200 F per minute}. 


Preheat reduces the cooling rate of weld metal and In this case. certain percentage values below the Msg. or 


the base metal heat-affected zone. However, these rates starting temperature, represent degree of austenite-to- 


are not reduced significantly below 200 I per minute. martensite transformation. essentially complete at 200 F. 
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to 600 F, the 5 CrMo steel’s heat-affected zone will cool 
to these temperatures. If 600 F is used, about 40‘~ of the 
austenite is transformed to martensite. 

Many welding procedures recommend postheat treat- 
ment directly from preheat or interpass temperature, 
In this case, 60% of the structure still to be transformed 
remains austenitic while the weldment is raised to a 

350-1.400 F postheat temperature and cooled to room 
temperature 

In this procedure, most of the 60% retained austenite 
if not all) will then transform to martensite. There- 
fore, taking these CrMo steels to postheat temperature 
immediately from preheat or interpass temperature in- 
variably results in a final structure containing martensite. 

his is not desirable. since the primary purpose of the 
postheat treatment is to temper or reduce hardness. From 
i metallurgical point of view. these alloys must be cooled 
to reasonably low temperatures—generally below 200 F 

before postheat treatment is accomplished. Only by 
producing martensite prior to postheating can a sig- 
nificant reduction in hardness, and consequent increase 
ductility. be obtained in the base metal heat-affected 


Figure 15 shows data relative to the entire CrMo 
steel group. The AC, temperature line increases with 
illoy content and is significant in that it represents maxi 
mum heating temperature of these alloys in any post- 
heat treatment other than full annealing. 

Above the AC; temperature, the steel will produce 
austenite and. on cooling. will transform to martensite. 
lo avoid this condition, extremely slow cooling, such as 
furnace cooling. must be used. This treatment represents 
full annealing of the material. and CrMo steels cannot 
he normalized or air cooled since a hardened structure 
will result from this rapid rate of cooling. 

The Mg line indicates that increasing chromium content 
will decrease the temperature at which martensite trans- 
formation begins. Two dots near the Mg curve represent 
actual data taken from previous figures for 244 and 5 
CrMo steels 

Data is available only for the Mr. or finish. of marten- 
site transformation for 5 CrMo steel. shown at about 
200 F. Assuming a similar temperature for the range of 
CrMo steels, it is interesting to note that the dashed lines 

representing upper and lower limits of recommended 
preheat temperatures—fall within Ms _ to Mr range. 

6 es 


——___| 


FIG. 15: Graph shows 
variation with chro- 


mium of lower crit- 
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of martensite trans- 
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By reducing the cooling rate. preheat is also effective 
in minimizing cracking tendencies of some CrMo weld 
deposits, particularly under restraint conditions. In 
many cases it may be necessary to preheat in order to 
prevent cracking of root passes. 

But once the weld is completed, and assuming no 
cracks were produced prior to completion, it is believed 
that cooling below the My temperature (about 150 to 
200 F) should be allowed so that all retained austenite 
can transform to martensite. Postheat treatment will then 
provide maximum hardness reduction and maximum in 
crease in ductility. 

Postheat treatment is normally assumed to do two 
things: (]) relieve stresses. and (2) reduce hardness of 
weld and heat-affected base metal areas. As indicated 
above. hardness was determined more by cooling after 
welding than by actual temperature involved in postheat 
treatment. Stress relief is of questionable value in the 
case of CrMo alloy pipe. 

Figure 16 shows approximate residual stresses which 


might be retained for various stress-relieving temper 














MINUTES 
FIG. 14: Isothermal transformation diagram for 5 CrMo alloy 


steel, showing cooling curves for extremes of rates expected in 
metal-are welding. 


atures. Many investigators believe residual stress. which 
might be expected at any stress-relieving temperature, 
would be approximately the material's yield stress at 
that temperature. 


These curves are plots of the yield strength of vari 
ous CrMo and plain carbon steels at the indicated temper- 
atures. Based on the assumed yield stress magnitude for 
residual stresses, postheat treatment at the usual temper- 
atures of 1.100 to 1.300 F and retaining about 17.000 
psi residual stress, would not be considered fully stress 
relieved. Even plain carbon steel at 1,300 F retains 
stresses of 5.000 to 6.000 psi. 

By themselves. these stresses are not too objectionable. 
\s long as loading stresses due to pressure or pipe- 
bending moments are elastically superimposed on’ resi 
dual stresses, no serious consequence will result. This is 
also true if the loading produces plastic deformation. 
provided the material is in a ductile condition 

There are other factors which might be involved. 
However, postheat treatment for air-hardenable CrMo 


steels is more effective when considered as a tempering 
rather than a stress relief treatment. 
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Stoody Hard-Facing 
CARVES MAINTENANCE COSTS 
on Pug Mill Knives... 


Stoody 21 provided highly successful prot 
abrasive materials. Caution: when rebuilding 


heat during welding (about 800° F ). Slow « ing 


4 


tion (above), Stoody Borod is recommended 
ind hard-facing cast iron knives preheat and h 


preferably in a furnace, is advised. 


Here’s how a large mid-western brick plant gets longer parts life, 
more production with less downtime in pug mill operations. 


Pug mill knives are hard-faced with Stoody 21. 
Che hard-facing procedure shown at left, above, 
protects wearing surfaces, maintains gauge and 
establishes a profile for fast reriewal of hard- 
metal when necessary. 


Normal life of knives without hard-facing is 
one week. At right, the worn knife has been in 
operation over 5 weeks! Knives can usually be 


rebuilt 3 to 5 times before discarding. 


WELDING ENGINEER dugust, 1958 


Plant operators are reducing downtime and 
avoiding frequent replacements by maintaining 
a constant inventory of hard-faced equipment 
ready for use. For your nearest Stoody dealer 
who can give you more hard-facing details, con- 
sult the “Yellow Pages” of the phone book... o1 
write direct to the company. 


STOODY COMPANY 


11984 East Slauson Avenue + Whittier, California 





and heat-affected zones are not the same as those ob- 


tained by quenching and tempering the base metal. But 


the base metal coolir rate during quenching is more -* 10 | _91350°F 

than that encountered in the base metal heat-affected : . 

zone during welding; or. for that matter, in the weld : a7 

metal deposit itself. re cementite ade 
Figure 20 contains data for 244 CrMo steel which, if ; 

quenched from 1.700 or 1.900 | ives elongation of 15 

to 16%. Postheat treatment in the 1,050 F range results ; 

in a slight decrease in ductility for this alloy and may Austen! 

represent an aging or hardening process. When post- f Water Quenched 

heating at 1.200 or 1.250 | ductilities of well over Austenitized- 1900° F 

20% are obtained, which also can be obtained with ; Water Quenched 


tempering oO! postheating times of not over an hour. 


5 
2 3 
Data for Brinell hardness at various tempering o1 TIME AT TEMPERATURE (hours) 


postheat treatment times and temperatures is shown 


in Figure 21. Again, a te mperature ol 1.200 F will re- FIG. 20: Graph shows effect on ductility at several temperatures 
duce hardness to roughly 250 within half an hour. for 2'44 CrMo steel, water quenched from 1,700 and 1,900 F. 
Higher temperatures will reduce hardness. still 
but this is not considered necessary for weldment usa- Although a 214 CrMo base metal heat-affected zon 
bility. has idequate properties even in the as-welded condition. 

In many applications ry or desirable to this is not true of 244 CrMo weld metal. The latter re 


more, 


combine some of these alloy or example. a furn quires postheating in order to provide adequate ductility. 
ace may require 244 CrMo steel because of a temperature On the other hand. 114 CrMo weld metal ductility in the 
condition. But outside the furnace. where temperature 


as-welded condition is adequate and, under certain cit 
is somewhat lower. | CrMo steel mav fit the require 


, stances. welding 21,4 CrMo base metal with 11, 
ments. CrMo weld metal could be a satisfactory solution 

Or, in another case. 214 CrMo is used at a temper- Tests have been conducted in which the whole range 
ature for which |! \lo weld metal strength 


is com- f low and intermediate ( rMo alloy steel castings and 
parable to 214 CrMo ise metal. Assuming that other 


ucht pipe were welded with several types ol filler 
conditions of service—corrosion or scaling 


resistance metals. with and without preheat and without postheat 
would be met with the |] ; CrMo analysis. it is preferable This was done to investigate the seal welding of tubes 


to match physical properties ol the two as closely 


as in furnace headers. using single-pass double-fillet welds 
possible to permit each part to take its proportionate | 


share of the loading. The 11, CrMo weld metal could be deposited undet 


uri 


er high restraint. 


In Figure 22. ultimate streneths ind elongations ot 
114 and 214 CrMo weld metal and 214 CrMo base metal 


are shown. These tests were made at elevated temper 


t 


Is compal ible to those used for depositing 
ti stainless steel weld passes with no cracks. As 
as the weld is ductile. sound. crack-free welds can 


ire short-time tensile tests. How vw deposited Actual hardness of bass metal heat affected 
ever. the strength of 114 ¢ rMo weld metal is higher than 


214 CrMo weld metal I hase metal 
Also ductility ol i | rMo weld metal is considerably 
higher than 214 CrMo w etal. although at higher 


temperatures it is somewhat below 244 CrMo base metal 


atures and admitted] 


es in be discounted since this problem has heen 

no concern in the past. 

These chromium molybdenum alloy steels are par- 

ilarly important for refinery applications. Their use 
insurmountable fabrication problems and with 


ypproach to their material characteristics. 


400 - oun nad service ible weldments can be obtained. 
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It used to take 
40 man hours- 
now & 

man hours 


do the job 


very of RB-66 type jets 
litary turbojet trans- 

las makes a thorough 

e that no tools or loose 
ive been left that might 
ctural damage. This means 


oO 


f control surfaces and 
reas difficult to “get at’’—a 
iat took 40 man-hours even 


the relatively small RB-66's 








Now, using Kodak Industrial 
X-ray Film, Type AA, and a 
Douglas-designed mobile x-ray unit, 
the work is cut to 8 man-hours 

his faster film permits areas of 
as much as 10 sq. ft. to be inspected 
with one exposure—with the x-ray 
tube as much as 15 ft. from the sur- 
face—and with “quartered” expo- 
sure time. 


Easy to see how Kodak Ind istrial 
X-ray Film, Type AA, can save time 
and speed up routine exan 
It also extends the service 
radiographic equi] 
duces quality results 

Have your Kodak x-ray dealer o1 
Kodak Technical Representative 


show you what this film can do to 


lower costs, speed your operations 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


Read what the new Kodak Industrial X-ray Film, Type AA, does for you: 


luces exposure ume 
inations 
e P; 


exposure and processing technics 


® (Gives greater subject contrast, more detail 


and easier readability when established 


WELDING ENGINEER—August, 1958 


speeds up routine 


ovides increased radiographic sensitivity 
vugh higher densities with established 


kilovoltage 


exposure technics 


Reduces the possibility of pressure 


conditions of use 


desensitization under the usual shop 


exposure times are used with reduced 


Shortens processing cycle with existing 


: 7. 7. 
@avalevite 
XC C Lat 


TRADE MARK 





Introduction 


to welding: 


‘THIS is the formula you will use to determine exposure time for gamma 
ray photography,” explains instructor Poetto, while his assistant, Gerard 


a course 


for cadets 


[Probably the most controversial 
subject in 
tion. On 


would-be experts, from protessors to 


{merica today is educa- 
every side, experis and 
admirals, heatedly discuss—fre quent 
ly argue—the merits and shortcom- 
ings of our school system. “What can 
be done?” they cry Here is what 
one school is doing n the 


wet 
ing field —Ed.) 


By Peter G. Poetto 


WO YEARS AGO a new course was 
TD citered at the New York Military 
Academy, Cornwall. N. Y, 
pre-welding 


Subject: 
engineering It’s pur 
pose: to foster an interest in weld 
ing engineering in college-bound stu- 
dents. 

This was not to be a class in which 
students squandered their time mak 
ing ashtrays; prerequisites demand 
ed one year of physics, one year of 
chemistry, four years of mathematics. 
To further insure enrolling only top- 


18 


Connell, and class listen 


notch students. candidates were re 
quired to pass special tests. 

At the first two-hour Saturday 
class meeting. 16 cadets were admit 
ted; all seniors. all volunteers. all 
interested in engineering. 

This year. at the students’ insis 
tence. the course has been lengthened 
to four hours. The first two hours 
are devoted to lectures. After lunch 

at which time the cadets are given 
a transcript of the lecture the final 
two hours are turned over to solving 
mathematical problems arising from 
the lecture. 

The course itself begins by intro- 
ducing students to elementary metal 
Once this 
is grasped, welding physics are un 
dertaken. Next. the 
physical. chemical and 


lurgy and metallography. 


boys examine 
me han al 
metal properties, including material 
strength (as part of their train- 
ing, the cadets are asked to com 
pute tensile, shear and compressive 
stresses}. 

Later in the year, the course treats 
mild-carbon, medium-carbon and 
high-carbon steel: their phase dia- 
srams, grain structure, function. and 
the characteristics of various carbon 
steel types and how these affect the 
metal’s weldability. 


Alloy steels are then presented 


in the same manner. with emphasis 


martensitic, ferritic and austeni 


tic stainless. At this point. non-fer 
rous alloys are studied. Finally. the 
boys approach the study of shielded- 
arc, inert-gas. and resistance welding. 

Constant attention is given to phys 
ics and mathematics 

Because the school has no weld- 
ing equipment, it is impossible for 
the boys to gain welding experience 
in the classroom. However, field trips 
help compensate for this deficiency. 
In 1957. for example. the cadets trav- 
elled one Saturday to the Aveo Ly- 
coming plant in Stratford, Conn 

Because this was to be a do-it- 
yourself—rather than a watch-it-your- 
self—tour, the bovs took coveralls 
with them and were given welding 
helmets at the shop. 


There were, however. demonstra- 
tions of manual metal are and Tig 
welding. But these served a_ pur- 
pose... after the boys had observed 
welding techniques using iron-pow- 
der electrodes. they were given tacked 
plates and told to butt weld them. 

This was comparatively simple. 
even for neophytes, since they worked 
in the downhand position and with 
easily-manipulated, iron-powder elec- 
Once they had laid their 


welds. the boys moved on to the weld 


trodes. 


testing laboratory where each ran 


his own tensile test and computed 
tensile 


strength, reduction of area 
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INTENT faces mirror students’ interest in demonstration of a gamma ray camera. Pre 


welding engineering course began as two hours each Saturday, was 


expanded to four 


w be required of all pre-engineering students 


of elongation. 
Student were taught and used 


ll and Rockwell hardness testers. 


radiographic laboratory. they 


1 weldment. watched exposure 
development of an X-rav. and 
its meaning. While still 
the visitors helped set 

| 


and spot welding. 
The school 


1e course is tough 
ins higt standards a the 


tal 
vs are treated as adults . . . and 
e! A great deal of home 

s assigned them: each week 

ire expected to solve an aver 

ff 25 welding problems. 


During the Easter furlough. they 
were given written assignments which 
from 15.000 to 25.000 words 


oth. Among 


side red were 


subjec ts to be con- 


]) resistance welding 


{ ) 


aluminum alloys: (2) radioiso- 
topes and their use in welded pipe 


radiography: inert-gas welding 
of stainless steel alloy. and (4) cost 
analysis of welding between weld 
neck flanges and slip-on flanges in 
pipe sizes from 2-in. schedule 40 to 
80 extra-strong. to 24-in, schedule 
to 6 extra-strong. 


These 


ire class standards, vet the boys seem 


subjects are not easy. nor 


to revel in what they are learning. 
Remember, it was their request that 
classes be 

There is 


South 


fessed he 


increased to four hours. 
too, the example of the 
American student who con- 
had studied nine straight 
hours for a monthly quiz, which re- 
quires a passing mark of 75°. Since 
taps sound at 10 p.m., the boy blacked 


out his window with a blanket so he 
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could study on 
dentally. he re 
test.) 

Often, bovs on furlough travel 
miles rather than miss their 
Saturday class. No 


absent: no student has failed to turn 


many 


student has been 


in an assignment 

Next vear the course will be di 
vided into three phases. The first will 
deal exclusively with welding phys 
ics: the second with welding metal- 
lurgy. and the third with material 
strength and physical testing 

These will be required for all 
cadets enrolling in engineering col 
leges. 

The purpose ot the course is not to 
mass-produce technicians. It attempts 
to cultivate an understanding of 
problems inherent in welding and. 
if possible, to view these problems at 
a scholastic level comparable to that 
encountered in colleges 

Unfortunately, the academy is 
not endowed and so lacks much of the 
equipment necessary for carrying out 
all its plans. There is. for instance. 
a strong desire to establish a com 
plete testing laboratory where stu- 
dents can explore the problems of 
welding research 
At anv rate. the 


gineering course will carry on 


pre-we Iding en 


students. and they are strongly at- 


tracted to the subject matter. If the 
demands of these young men can be 


met, even in part, then we will have 


done a great deal—primarily for 


them. but also for welding. 


There 


is a thirst for knowledge among the 


Low-Hydrogen 
Electrodes 


PaH Low-Hydrogen electrodes give 
you industry's widest choice of alloys 
for welding “difficult” steels. There's 
a chemical analysis to match most 
parent metals 

Welds are of X-ray quality, with great- 
er ductility at high tensile strength, 
and better impact properties. For 
more detailed information, write for 
Bulletin R-29, Dept. 301B, Harnisch 
feger Corp., Milwaukee 46, Wisconsin 


HARNISCHFEGER 


WELDERS « ELECTRODES 
POSITIONERS 





Safety practices with Freon 


Question: 


We were using two torches to re- 
pair a refrigeration unit containing 
Freon-22. It ran us out twice. We 
finished the job using Army gas 
masks. The ajter-effects. while not 
disabling, have been disturbing. 

Does Freon break down into toxic 
compounds or gases in the presence 
of heat? What are these vases and 
what treatment should be followed? 
{fter welding 39 years. | don’t care 
to be gassed, and I don't think we 
missed the hospital by much. 


Answer: 

First of all. no refrigeration equip- 
ment or piping should ever be weld- 
otherwise 
subjected to heat without first thor- 
oughly evacuating the equipment. 


ed. brazed. soldered. o1 


This is an elemental safety rule. 
one which should be standard prac- 
tice with any weldor or repairman. 
Any chemical material used in equip- 
ment is subject to decomposition 
and/or change in its chemical or 
physical properties when subjected to 
sufhicient heat. 

Aside from chemical decom- 
position, the greatest hazard involved 
in welding lines or equipment whi h 
have not been emptied ol a retriger- 
ant is the pressure produced with 
heat. All refrigerants in common use 
today, whether they are fluorinated 
hydrocarbons, or chemical com- 
pounds like ammonia, sulfur dioxide. 
or methyl chloride. obey the gas 
laws related to temperature and pres- 
sure. All will expand and increase in 
pressure as their temperature is 
raised. Naturally, if sufficient heat 


50 


raises gas pressure bevond the safety 
limit of the container, it will break 
with the consequent danger of dam- 


age from shattered parts. 


Welding torch flames of 1.500 
Fk and higher will cause. with time, 
decomposition of refrigerants. oil. 
etc. The toxic hazard presented de- 
pends upon concentration of the de- 
composed chemic als. suc h as halogen 
acids. and the degree of confinement 
of the fumes. which are exceedingly 
irritating although they give definite 
warning of their presence even in 
small concentrations, causing people 
to make efforts to escape. Water 
streams will absorb the acids, 

While much has been published 
over the years regarding the safety 
precautions to be observed in install- 
ing and servicing refrigeration equip- 
ment. there are still a few who seem 
to ignore or forget the basic rules 
of safety and. as a result. get into 
trouble, Remember: 


(l) Wear 


working on refrigerant lines. 


safety goggles when 
(2) Never weld, solder. braze or 
apply torches to lines containing re- 
frigerents, oils. or other chemicals 
or f£ases. 
(3) Work in well-ventilated area. 
(4) Identify the materials con- 
tained in compressed gas cylinders. 
know their properties, and know hou 
to handle them safely and properly. 
(5) Be 
lines, that they are free of} pressure or 
any materials that may be harmful to 


certain before opening 


people or cause property damage. 


(6) Avoid excessive inhalation of 


refrigerants or other chemicals. 


Because of the low toxicity and 


non-irritating properties of Freon 
refrigerants, it is not necessary to 
wear a gas mask when servicing re- 
frigeration equipment. However, it 
is essential that protection be pro- 
goggles or 


vided for the eyes by 


large-lensed spectacles to prevent 
liquid Freon coming in contact with 
the eves and causing injury due to 
the freezing of the eve moisture. 
Should Freon come in contact with 
the eyes the person suffering the in- 
jury should be taken at once to an 


Avoid 


irritating the eyes and give the fol- 


eye specialist. rubbing 1 
lowing first aid treatment immedi- 
ately: 

(1) Drops of sterile mineral oil 
should be introduced into the eyes 
an an irrigant. 

(2) The eves should then be washed 
if the irritation continues with one 
of the follou ing : 

(a) A weak boric acid solution, 
(b) A sterile salt solution not to 
exceed two percent sodium chloride. 

Should the liquid gas come in con- 
tact with the skin. the injury should 
be treated as though the skin has 
been frost-bitten or frozen. 

Cases of excessive inhalation 


should be 


piration, either manual or by pul- 


treated by artificial res- 


motor. and advice and treatment by 


a competent physician should be 


obtained as soon as possible. 





The Editors will make every ef- 
fort to answer all questions sub- 
mitted to this department. If you 
have a question concerning weld- 
ing or related processes—or a tip 
you would like to pass along to 
other readers—send it to The 
Welding Clinic. 
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HERE’S THE NEW 


HARRIS & AUGELESS REGULATOR 


Calibrated low or 
working pressure 
indicator. 
" * By see Re Gee. Ac ae, ONS 
, 4 
Loree 
Short inlet connection ; 
reduces breakage, 
readily removed for 
replacement. 


Nut supported over 
inlet stem 
to prevent damage 
to stem seat. 


High pressure 
cylinder content 
indicator. 





Indicator showing 
full pressure. 


Intermediate 
pressure 
safety valve. 


Working pressure 
safety valve. 


3 Bera is, see your nearest 
Herre dienbuto or write to us. 








SSO'ICASS AVE. CLEVELAND 2, OHIO 
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Now...here’s something 


really N EW ! 


First shown in U.S. 
at the 1958 American 
Welding Society Show by NCG... 
the completely new 


NUG 
ELECTRONIC 
LINE TRACER 


Developed for attachment to NCG shape 
cutting machines, the new NCG Electronic 
Line Tracer controls the tracing head so it will 
automatically follow, with extreme accuracy, 
a pencil or ink line drawing of the part to be 
cut. Now, the tedious work of manual tracing 
is eliminated. In addition, the NCG 
Electronic Line Tracer eliminates the need 

for costly templets, and reduces the cost of 
pattern preparation at least 75% compared 

to other electronic systems which require 

more complex silhouette type patterns. 


NCG Electronic Line Tracer in operation accurately following a pencil drawing. 
The gear cover has been removed to show the drive assembly. 








8 Dependable 


@ Reduces Costs 


NCG Type R cutting machine with Electronic Line Tracer 





8 Accurate 


7” g 
Principal advantages of the NCUG electronic tracing system are: 


1 The NCG Electronic Line Tracer will faith- 
fully follow a pencil or ink drawing at speeds up 
to 25” per minute and execute turns on a mini- 
mum radius of 3/32 of an inch. The optical sys- 
tem follows the exact center of any pencil or ink 
line on white paper. This line may be any width 
up to 0.040". 

2 The NCG Electronic Line Tracer will cross 


lines . . . it will continue to follow the original 


line it is tracing even if that line crosses another 
providing the angle between such lines is not 
less than 45°. Now, drafting techniques can be 
developed which will cause the cutting torches 


to move without interruption from one cut 
shape to another. 


3 The NCG Electronic Line Tracer is not sen 
sitive to or affected by ambient light . . . shape 
cutting may be accomplished anywhere regard 
less of lighting conditions. 


4 The NCG Electronic Line Tracer operates 
with ease. Manual steering directs the tracing 
head to the line of the drawing .. . the head 
follows a straight path until the line is inter 
cepted, then the line tracer scanning sys 
will automatically follow the line drawing. 


Available now, bulletin N-142 describing in detail this sensationally new 
NCG Electronic Line Tracer. Call your nearest NCG office or write today. 


NATIONAL CYLINDER GAS 


Division of Chemetron Corporation 
840 N. MICHIGAN AVE., CHICAGO 11, ILL. 


CHEMETRON 


© 1958, CHEMETRON CORPORATION 











new aluminum bridge 


EER EREE 


WELDED structural members for the 
first h 

aluminum girders have been shipped 

Chicago to the constructior 


Des Mi Erection 


is now underway. 


world’s ighway bridge with 
from 
site near ines. lowa 

The four-span continuous alumi 
num girder structure will have a re 
inforced concrete deck to carry traf 
interstate ex 
222 it lor 


with a 30-ft roadway 


fic across a four-lane 


press highway. It will be 


and 36 ft wide 


bridge 
winter by the 
Highway ( nmission 
Ame! ld. Kaiser 
Aluminum and Chemical ( orp., and 
Reynolds Metals Co, Each participant 
wanted to explore potential 
the light 
highway construction pre 

The welded 
ricated by 
Mfg. Oi, 


four big 


The aluminum project 
was undertaken last 
state 


Aluminum Co. of 


lowa 


uses 0 
metal in the nation’s huge 
eran 
eirder system was fab 
Pullman-Standard Car 
Chicago,’ and shipped in 
subassemblies Each on 
sisted of an exterior ind interiot 


virder with connecting diaphi i7ms 


> ft wide 


about 12 
and range from approxin 
to 126 ft in length Three 


gondola centered 


The units ar 
rately 95 

railroad 
cars—a between 
two flat cars 
With so few cor 


ponents in the field, 


each subassembly. 
erection 


Is eX 


be simple and tast 


pected 


Cars will soon cross 


iIZE RRR REE EEE ES 


were required to ship 





Twin 


diaphragm 


at 100-135 cfh 


welding speea s 


automatic 
flange welds on aluminum cirder 
3 a oO u u girde 


Shielding gas (75 


semiautomati¢ 


Mig units 


make simultaneous web to 
which serves as exterior 


helium/25 argon) is used 


current is 260-320 amp at 27-28 volts, and 


pm Aluminum high-magnesium 


Mig was used (here to weld 
wo girder sections) the same shielding gas 
00 c current was 180-260 (and frequently 


to minimize heat build-up and distortion} 


Welding speed was 12-18 ipm. Totals for job 


cu ft of gas; 1,297 lb 2 oz of 


1/16-in. 


and 12,473'/2 ft of welds 








BELOW: When 

splice between 

was used at 80-100 cfh 

kept on low side 
27-31 volts 

ncluded 31,964 

welding wire 

je [a 
Fabrication of t! four stri 


turals went smoothly. according t 
Pullman-Standard officials, The Mi 
metal inert-gas) welding 
and the 
ers and connecting 
fabricated 


able alloy plate ranging in thickness 


process was 
four longitudinal gird 


used. 
ai iphragms were 


from high-streneth weld 


trom li, to 14 in, 
\ typical main irder has a web 
by 36 in.: a lower flange. by 


BELOW: Ready for shipment to construction 
site is this giant subassembly, one of fo 

needed for first highway bridge with alumi 
num girders. First mention 


on WE's "Weldworld 


ob was made 


n March 


page 


































































































































































































































Abutments and 
lace, When the 


positioned and 


prers 


ire now in 
| virder system has 
heen bolted. a con 
erete deck will be poured and instal 


lation of alu railings wi 


ninun ll eom 
plete the project 

Four continuous — longitudinal 
girders spaced 914 ft apart by dia 


phragms will support the roadway. 


The concrete deck will be tied rigidly 
to the girders with aluminum shear 
connectors to achieve composite ac- 


tion. The bridge is expected to be 
completed this month. 

In addition to elimination of costly 
maintenance, it 1s 


the bridge will 


anticipated that 
demonstrate alumi 
1um’s structural and fabrication ad- 
vantages 


that 


Project sponsors point out 


um offers certain. strue- 





tural advantages when used for mem 


bers desione d for 


( omposite action 


with concrete road slab. so a reduc- 
tion in aluminum weight is permitted, 

The bridge Ned 
L.. Ashton. lowa City consulting engi- 


neer, 


was desiened by 
under the direction of the lowa 


Highw ay 


Research Board and_ the 


Highway Commission, General con- 
Jensen Construction Co. 


Contractors of Des 


tractors are 
and United 


Voines. 





Less than 1% rejection by X-ray 
with 


5 


MERC 7018 


ALL POSITION IRON POWDER 
LOW HYDROGEN ELECTRODES 


AT 


KAISER STEEL CORPORATION 
Fabricating Division 
Montebello, Calif. 


Because of the size and weight (approx. 
13.3 tons each) many of the welds were 
made in the vertical position. 


Steel Corporation recently com- 
large missile test stands, portions 
ire shown in these photographs. 
for a few minor members, the 
»f these test stands were fabricated 
material ranging in thickness 
inches to 3 inches. Atoms Arc 
des were selected for all man- 
lds because of the quality of weld 
tal, efficiency, and out of position char- 
tics of this electrode. 
butt welds were required to be of 
lic quality, and in all six frames 
erienced a rejection rate of less 
ercent. 
‘Arc iron powder low hydrogen 
lectrodes for welding mild and low alloy 
tensile steels have provided savings 
for many of the nation’s leading fabricators 
through greater operating efficiency 
ind superior quality weld metal. All. R d. C 
For a complete set of data sheets write oy Oo S ompany 
requesting Bulletin AR-8-2; Alloy Rods 
Company, P. O. Box 1828, York, Penna. YORK, PENNSYLVANIA e EL SEGUNDO, CALIFORNIA 


NO FINER ELECTRODES MADE ... ANYWHERE 
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LIFT is pictured out- n | 

of-water to show how ee ; me 8 al |) pa 

boat can be floated : — 

into position. . “a 7 | re aa 
s . 


os 


Low-Hydrogen | = catumae — 
iron-Powder ’ . f : NEXT step is to jack 


boat above water to 


Electrodes d : = - nN protect it from wave 


action and deteriora- 
tion. 
Now even “‘difficult’”’ steels can be 


welded right the first time—with PaH 
Iron-Powder Low-Hydrogen Elec- 
trodes. They permit faster welding in 
any position with little or no pre-heat. 


Welds are free from cracks and poros- Boats ha n d le Ca Si | y 


ity — possess superior X-ray quality - " 
and strength. Ideal for welding heavy th ii- Id d | ft 
sections subject to severe shock and wi a we € f 
abuse. Send for Bulletin R-29. Write 
Dept. 303B, Harnischfeger Corpora- | YOU CAN jack up a car, you can torque bar of the elevating arm on 
easily lift a 1.000 lb boat out of the inboard (gang plank) side of the 
the water. How? With an all-welded boat lift. The lever is arranged so 
boat lift designed by Willard Smith the roof on the inboard side 
HARNISCHFEGER of Northern Welding Service. Alpena vated when the boat is in launching 
Mich. position. This makes it possible for 
The tubular constructed lift keeps passengers to get into the boat on the 
the boat out of water when it is not cat walk platform which serves as 
in use. When the time comes for 1 gane plank as well as a jacking 
launching, a twist of the wrist re platform. 


tion, Milwaukee 46, Wisconsin. 


Is ele 


leases the hydraulic valve on a jack \ yoke—the only flat bar stock 
and the weight of the boat lowers it used in the lift—is connected to the 
into the water. Since a half-ton long hydraulic jack and lever on the ele- 
stroke hydraulic jack is used for the vating arms to complete the job. The 
power source in the lifting operation. only non-welded parts are connecting 
the unit can be used any place. pins for the required linkage and 
To hoist the boat above water, the hinge joints, 
lift is placed in water just deep This boat lift provides another 
enough for the boat to float into good example of how welding con- 
place. Then it is lifted to avoid wave tributes to American pleasure and 
action and water deterioration. ease of living. 
Most of the lift is black iron pipe 
@ WELDERS varying in sizes from °4 in. for roof 
@ ELECTRODES support members to 2) in. double 
© POSITIONERS strength pipe for torque bars on the 
elevating arms. These have 2 in. pipe 








arms with 11% in. pipe cross member 
tying them together. Side frames and 
end trusses are fabricated from 1 in. 
black iron pipe. 

The corrugated aluminum roof has 
support members hinged on the out 
board side and fastened with a con- MODIFIED roof construction provides 
necting rod through a lever on the frame for canvas roof. 
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ew Xenon-filled Westinghouse THYRATRON 
BES IMPROVE welding equipment efficiency’ 


TUBE TYPE 


Volts 


WL5796 2.5 
WL5877 2.5 
WL5878 2.5 


FILAMENT 
Amps 


10.8 1500 1500 
21 1500 1500 


CHARACTERISTICS: 


VOLTS PEAK ANODE AMPS 
inverse Forward Peak Avg. 
8.5 1500 1500 20 1.6 


HEIGHT DIAMETER 


1 9/16" 
1%" 


3/16" 


Compact new design saves space, gives 
superior performance and uniform quality! 


If you are designing new welding equipment, you'll find new 


Westinghouse Xenon-filled Thyratrons the most advanced 


you can use. 

CHECK THESE OUTSTANDING PERFORMANCE CHARACTERISTICS: 

* 12 to 1 peak to average anode current rating. 

¢ 1,500 volt forward and inverse voltage rating. 

* 15 second averaging time. 

« Operate in broad ambient temperature limits (-55° to 70°C). 

¢ Fast cathode heating time. 

¢ Small compact construction. 

These new tubes will improve performance in existing equip- 

ment, too. Check your tube complements now to find replace- 

ment applications for Westinghouse Xenon-filled Thyratrons. 

DIRECT INTERCHANGEABILITY 

Westinghouse Type Replacement For 

WL5796 6478 

WL5877 5544, 730 

WL5878 5545, 6807, C6J, 5685, C6J/K, 760, 
761, 6858 


you CAW BE SURE...1F rvs \ Vesti nghou se 
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To learn how Westinghouse Thyratrons can fill your welding 
requirements, write today for detailed data. Westinghouse 
engineers will be glad to consult with you, if you wish 
orders available for immediate shipment 


oe ee ee ee oe ee CLIP AND MAIL COUPON NOW cee cee cee cee eee me 


COMMERCIAL ENG. DEPT.. ELECTRONIC TUBE DIV\ 
WESTINGHOUSE ELECTRIC CORP., ELMIRA, N.Y 


Please send me full information on the following Thyrat 
Tube(s): 


] WL5796 


Sample 


} WL5877 


NAME 





TITLE 





COMPANY 





ADDRESS 





Electronic Tube Division 
Elmira, N. Y 








By H. O. Eads 


Product Development FE neineer 


-asier 


living... 





through welding 


form to body contour, The electrode could be 


worked 
into the diffeult joint to obtain the 


— REALLY got to the “seat” 
of the problem for one manu 
facturer—and this time Tig (tung Seat frame assembly posed th necessar\ 


penetration for strength 
sten inert-gas) welding held the solu- 


biggest problem. The tubular seat without burn-through And when | 
tion, rails had to be joined to tubular properly set up, cost factors com- 
In 1956 O. Ames Co. of Parkers cross-braces—but the resulting joint pared favorably with other methods. } 
burg, W. Va.. decided to add a new made ordinary assembly methods 
line of casual furniture to its already difficult. But even after the proper weld- 
diversified list of products (ranging Tension created by wrapping the ing 


process was determined. there 
from garden and farm implements to cord on the seat rails necessitated 


kitchen stools and high chairs). 

The “Ames Aire” furniture—in 
cluding chairs, tables and ottomans 

had to meet the triple quality stand 
ards of strength, good appearance 
and modern outdoor-indoor styling. 
as set up by the 183-year-old com 
pany. So the problem was turned ove 
to the Ames engineers, 

The engineers selected *4-in.-diam- 
eter steel tubing for chair and tal 
frames. Back and seat supporting 
areas of the chairs were to be laced 


t¢ 


ie 


with polyvinyl] chloride cord 


to con 





FINAL welding of seat frame was done on special fixture which 
allows the weldor greater freedom of movement. Frame was 
Tig welded with phosphor-bronze filler rod. 


58 





exceptionally strong joints. On the 
other hand, the joint could not be so 
bulky that it affected appearance and 
styling. 

Many different methods of joining 
were tried: bolting did not give ad 
quate strength and head and nut pro 


trusion was objectionable: electric 
welding left rough scaly welds. mak 
ing cleaning and finishing an added 


problem. 
The answer was tungsten inert-gas 
welding. which gave smooth. slag 


free welds. as well as strength. 


< 


> 


still remained the problem of select 
ing the proper welding equipment. 
ipparatus and fixtures. Separate tack 
ing and welding fixtures were first 
constructed which permitted accurate 
positioning of the seat frames for 
tack welding and greater freedom of 
movement for the weldor during final 
weldine 


To meet the hig 


production re 
quirements, an air-cooled. 150-amp. 
inert-gas torch was selected instead 
of a heavier and more cumbersome 
water-cooled Tie torch. Combination 


flowmeter and reculators were used 


SPECIAL fixture for tack welding permitted accurate positioning 


of the seat frame prior to final welding. Tubing chosen 


for all furniture frames was 


¥/4-in.-diameter steel 
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HISTORY OF “EUTECTIC LOW TEMPERATURE WELDING ALLOYS”® 
w heat was first discovered by 
ed today in over 100,000 
riginator and sole manu 
w Temperature Welding 
at low heat, minimizing 


aa PUBLISHED BY EUTECTIC WELDING ALLOYS CORPORATION, 40-40 172 


> MONTH 
“DOWN TIME’ 
AVOIDED... 

COSTS CUT 


This pulverizer intermediate ring, used by a cement company, cracked in operation. 
Replacement posed a difficult and time consuming problem. Obtaining a new ring 
would have kept the pulverizer out of operation for at least five months. 

In spite of the fact that the ring rotates at high speeds and is subject to the 
shock of impact from heavy steel balls bouncing around and abrasive wear while 
grinding shale, it was decided to try welding the damaged part. 

One of the special problems in connection with repair was that the ring was 
made of alloy steel and cutting out the cracks became a special job in itself. A 
cutting torch did not remove metal quickly enough and the high heat involved had 
a tendency to cause additional cracks and fissures. Grinding wheels were con- 
sidered, but this would have taken a great deal of time and the tough alloy steel 
raised havoc with these grinding wheels. 

A special oxygenless cutting electrode ChamferTrode was used to gouge out 
the cracks. This method resulted in extremely rapid removal of the unwanted metal 
in the area to be welded. 

EutecTrode 680 AC-DC was used for the filling operation. This is an extra-high 
strength, Low Amp electrode, used where embrittlement must be avoided. It 
provides an idea! hard overlay cushion. EutecTrode 680 AC-DC permits quality 
welding on pressure vessels, dies, tools and has also seen wide use in rebuilding 
chemical agitator blades and shafts. 

EutecTrode 680 AC-DC also has a “Frigid-Arc’’ coating — allows smooth, 
porosity-free dense deposits without spatter, and with exceptional freedom from 
cracking. Welds are easily deposited at the highest possible speed with least 
amount of base metal heat, using lowest possible amperage. The ultimate tensile 
strength, up to 120,000 psi. 

Once the pulverizer ring was prepared and readied, weld deposits were com- 
pleted, then ground flush with the rest of the ring. The mill was then put back 
into continuous operation with the repaired ring and has operated perfectly in 
spite of the heavy continuous punishment this part receives. 

Materials for the repair were less than 1/5 the replacement cost, and the mill 
was back in full production in less than three days. 


EUTEC-SILWELD 1618 
PROVIDES SILVER LINING 


A substantial saving was made by a 
transformer fabricator in laminating 
coils with paste-on form, silver content 
alloy, Eutec-Silweld 1618. The paste 
form eliminated unnecessary handling 
and waste in replacement of solder strip, 
and proved considerably faster in 
application 

Production of Eutec-Silweld 1618 in 
paste form partially explained its lower 
heat input. The minute silver particles 
suspended in flux melt and flow faster 
than solid silver. It joins at heat input 
as much as 150°F. less than required 
for conventional silver brazing material, 
and the lowest heat range possible for 
silver content alloys. 

In this transformer application, the 
unusually low bonding temperature with 
Eutec-Silweld 1618 not only foreshort- 
ened induction heat cycle time, but vir- 
tually eliminated rejects caused by con 
ventional high heat welding materials. 


EutecTrode 680 AC-DC, available in 3/3 1/8 
5/32 & 3/16" dia. Lt. Blue Tip. Standard weight 
shipments. @ Eutec-Silweld 1618, packaged 8 

1 & 2 Ib. jars 


FREE! 
180 PAGE 
WELDING 

DATA BOOK 


| 

} Invaluable procedures 
ond theory of welding 
practice on o | metals 


Eutectic Welding Alloys Corporation 
40-40 172nd Street, Flushing 58, N.Y. 
Yes! I'd like to receive your FREE 180 Page 
WELDING DATA BOOK 

Name 

Company 

Address 
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oman get Better Steam Iron and Save $2 


When Dominion E\ 
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a better buy for 
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to protect the c 
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ponents are furna 


Dominion’s alu 
less steel, more 


only half a 
cation of filler 


60 


rigid 
s much a 
metal and 


ml! Ss 


taln- 


+ 


and cost 
and appli- 


plating were 


“ALCOA THEATRE” 
Exciting Ad 


ive 
nate 
ate 


y Even 


as Lilt 
' 


ntur 
t tu 


e 


A uM 
Alte Viond 


ngs 


WELDING ENGINEER—August, 1958 





ALABAMA 


CALIFORNIA 


COLORADO 


CONNECTICUT 


FLORIDA 


GEORGIA 


3 


ILLINOIS 


KENTUCKY 


LOUISIANA 
MARYLAND 


Pr 


MASSACHUSETTS 


Whitehead Meta 


MICHIGAN 


MISSOURI 


NEW HAMPSHIRE 


New Englia 


NEW JERSEY 


Iding, brazing or sol- 
yur Alcoa sales 

in the Yellow 

of leoa welding 
tlet listed below. He 


{ alloys and sizes 


racuse 
Brace-Mueller 
ntley, Inc 
Vhitehead Meta! 
Products C Inc 
NORTH CAROLINA 
Asheville 
Southern 


harlotte 


Oxygen C 


Southern Oxygen ¢ 
areensd ) 
Southern Oxygen C 
Raleigh 

Southern Oxygen C 


OHIO 
L nnati 
Williams andCo.,! 
sland 
ttingham Stee 
num C 
iams and Cc 
is 
iams and Cc 
ed 


Willams and ( 


OKLAHOMA 
Tulsa 
Metal Goods Corr 


OREGON 
F and 
Pacific Metal Co 

E. Haseltine & C 


PENNSYLVANIA 
Philadelphia 
Edgcomb Steel Co 
ithern Oxygen ( 
litehead Metal 
Jucts Cx Inc 
irgh 
tams and ( Ir 


Southern Oxygen ( 
TENNESSEE 


Kingsport 

Southern Oxygen C 
r xville 
Southern Oxygen C 


TEXAS 
Beaumont 
Big Three 
Welding Equip. C« 
Corpus Christi 
Big Three 
Welding Equip. Co 
as 
Meta! Goods Corp 
Texas Welding 
> 


ipply Co 
H tor 
»| Goods Corp 
Big Three 
Welding Equip. Co 
San Antonio 
Big Three 
Welding Equip. Co 
UTAH 
Salt Lake City 
Pacific Metals 
Company, Ltd 


VIRGINIA 
Arlington 

Southern Oxygen Cc 
Charlottesville 

Southern Oxygen Cc 
Lynchburg 

Southern Oxygen Cc 
rfolk 

Southern Oxygen ¢ 
Richmond 

Southern Oxygen C 
Roanoke 


Met 
B 


a 
vc 


Southern Oxygen Co 


WASHINGTON 
>eattie 

Pacific Metal Co 

J. E. Haseltine & Co 
Spokane 

J. E. Haseltine & Ce 
WEST VIRGINIA 
Bluefield 

Southern Oxygen Ce 
WISCONSIN 
Milwaukee 

Machinery & Weider 

Corp 

Stee! Sales Corp 
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on the argon tanks to save time when 
changing cylinders, 

\ 1° thoriated-tungsten electrode 
gave good current-carrying capacity 
well 
added 


emission 


characteristics, as 
stability. The 


increased 


and starting 
as sood ar¢ 
thoria electroni 
and provided good melt resistance 


and better results on low currents, 


The filler rod chose: 
cial free-flowing 


was a spe- 
phosphor-bronze 
The filler 
metal solidified quickly. required no 


with high tensile strength 


flux and produced practically no slag. 
An a-c d- 


was used at 


rectiher tvpe weldet 
straight 
high 


created the arc 


polarity d-c. 


however. a frequency a-c unit 
as the electrode ap- 
proached the work. This eliminated 
scratching to strike an arc, as well as 
dead shorts, pecking and sticking. 

with fine 


settings within each range were used. 


Three welding ranges 


FINISHED joint was smooth and slag- 


free, and had adequate strength to stand 


tension of wrapping cord 


Medium range was 
With the fine 


approximately 128 amp 


trom 60 to 210 
amp. adjustment at 
iS%, 


provided for welding 


The soft start feature 
the weldor to start the ar 


were 


allowed 
at OU amp 
and build up to 128 in approximately 
could 


the welding area 


one second, In this manner he 
direct the are into 
before full heat was present. 

When the are was broken. the 

turned off and 
shut off the gas 
This delay 
mitted argon to flow over the tungsten 
until it black hot, and 
kept argon consumption to a 


welder automatically 


a time-delay relay 
flow after 8 seconds, per- 
cooled to a 
mini- 
mum. 

in the long list of 
add 


quality, strength and appearance to 


This is another 


examples of how welding can 


modern consumer products. 


20cKso® 
Helmets o0® 


Complete protection 
against sparks, flash 
and dangerous rays 
of arc welding. Fed- 
eral specification 
plates. Light-weight, 
roomy, adjustable, 
comfortable head- 
gear, spring pivot for 
positive holding, 
raising and 
lowering. One-piece, 
rivet-less formed 
fibre, built to last. 


easy 


Write for distributor's 
name and our catalog of 
Head and Eye Safety 
Equipment. 


1650 


ae 
co garment 0, 
aan wens 





Honeycomb gets new brazing method 


By Robert B. Stanton 


NXCEPTIONALLY LIGHT, stainless 
kK steel panels which can withstand 
operating temperatures above 1,000 
F are now being produced with the 
help of a new brazing technique at 
the Fort Worth plant of the Con- 
vair division of General Dynamics 
Corp. 

The panels are formed of foil-type 
honeycomb cores, ultra-thin sheet 
facings and edge bands. All are 17 
7PH stainless. 


Before the new method was dé 
veloped, such laminates could not b 
used where operating temperatures 
exceeded 300 F. Conventional braz 
ing techniques were unsatisfactory 
for many reasons. For example: cop 
per brazing at 2.000 F in dissociated 
ammonia resulted: in intergranular 
penetration of thin sheet laminate by 


cupric materials, Excessively brittle 


panels were yielded when a Ni-Cr-B 
alloy was brazed in a dry-hydroger 
atmosphere. 

After 
worked out a process permitting use 
of a 85% silver and 15 


exhaustive tests. Convair 


mangan 
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ese sheet alloy. Not o1 does this 
alloy have excellent flow properties 
and filleting action but also it retains 
about 60° of its room-ten 
shear strength at 900 | 

But to make full use of the Ag 


Mn alloy. entirely new brazing fix 


perature 


tures had to be developed. These wer 
to be of high-grade graphite rather 
than of steel in order to maintair 
close dimensional tolerances. Al 
though highly heat resistant. graphite 
is easily cut or machined into parts 


having numerous configur itions. 


However, graphite seemed to 
inhibit brazing alloy flow and caused 


f 


objectionable carburization of we? 


7PH materials in a dry-hydrogen at 
mosphere. For this reason. a 200 
| dewpoint. dry-argon atmosphere 
was employed and the graphite and 
panel surfaces were separated with 
thin cover sheets. 

Another problem solved by Con 
widths it 


vair was that of sheet 


proved impossible to purchase stain- 


less wide enough for the units to be 


produced. This was overcome by butt 
welding relatively narrow widths with 


lig (tungsten inert-gas) equipment. 


No filler metal is added to these 


joints because it 





might cause ex- 


} 


essively thick weld beads Instead. 


sheets (which are sheared to very 


close tolerances) are aligned. and 
held by a rigid « lamping device, Dur- 
ing the welding process, the upper 
surfaces of heated material are pro 
tected by argon and lower surfaces 


by helium. 


Welds are then planished to 


remove ripples and to provide a 
smooth brazing surface. As an added 


X-raved for 


thinning o3 


precaution, welds are 


cracks. 
buildup. If they are destined for 


porosity . bead 


fabricating contoured panels, the 


facing materials are stretch-formed 
on plastic dies. 

Before the honeycomb core material 
is used it must be inspected for 
quality. 

Rigidity in transverse and parallel 
directions is a critical factor in core 
material, To get it. each accepted 
piece of stock goes through a closely 
controlled process. 

First, it is secured to a steel platen 
by a sodium silicate adhesive. This 
adhesive is rapidly dried on a steam 
table while bond streneth is obtained 
by maintaining contact between hon- 
eycomb and platen by weights placed 


on them. 
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TRIGGER-operated electric brazing gun 


4d here 


tack weld honeycomb to 


platen-mounted honey- 
sitioned on a special vac- 
it can be cut to speci- 
s is done by a horizontal 
which turns at 3,600 rpm 


cutting speeds from 5 


lubricant enables the cutter 
smooth, burr-free  sur- 
lose tolerance (+0.003 
greatest gap for capil- 
which permits the 
\ to form fillets). 
e cutting operation, honey- 
mmersed in hot water to 
ssolve the bonding adhesive and 
ease the platen. They are then air 
lried and packaged until needed for 
mbly into laminates. 
efore actual assembly can 
izing materials and lam- 
degreased and ac id- 
ove surface contami- 
precise is the work to fol- 
that the oil in a_ fingerprint 
ld cause an area not to be brazed. 
this point on, therefore, work- 
ers must handle all components with 
clean cloths or rubber gloves. 
» assure close brazing tolerances. 
the laminate’s edge members are pre- 
fitted to assembly fixtures. Cores for 
wedge-shaped or contoured parts are 
used to check prefit dimensions and 
ontour accuracy 


Core, edge and facing compo- 


nents are temporarily assembled by | 
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Warehouse stocks in al! 
importont cities ond towns 


PRODUCTS CORPORATION 
EMPIRE STATE BLDG., NEW YORK 1, NEW YORK 


PLANTS: Keokuk, lowa; Pryor, Oklahoma; and Shawinigan Falls, Quebec, Canodo 


CLEANEST 
ALUMINUM 
WELDING 
WIRE! 


1. ANALYSIS GUARANTEED 
2. MICROSCOPICALLY CLEAN 


3. SAME SIZE END TO END 
AND PERFECTLY ROUND 
4. PRECISION SPOOLED 


THESE ARE THE FOUR BIG 
REASONS WHY MORE AND 
MORE AIRCRAFT AND MIS- 
SILE MANUFACTURERS SPE- 
CIFY ALUMINUM WELDING 
WIRE, EXTRUDED AND PRE- 
CISION WOUND BY ALL-STATE, 
FULL STOCK MAINTAINED AT 
WHITE PLAINS AND AT WEST 
COAST WAREHOUSE: 4933 
FIRESTONE BOULEVARD, SOUTH 
GATE, CALIFORNIA « ASK FOR 
ALUMINUM LIST AND DATA SHEET. 
1# and 10# Spools 


ALL-STATE WELDING ALLOYS CO. INC. “HITE PLAINS 


NEW YORK 





Iron-Powder 
Electrodes 


Weldors can really pour it on with 
P&H Iron-Powder Electrodes! Faster 
deposition and superior weldability 
make them easy to handle in any 
position—enable operators to produce 
X-ray welds by simply dragging the 
electrode. Added benefits: a minimum 
of spatter and low stub loss 


Welds are smooth and practically 
self-cleaning — possess high strength 
with greater impact at low tempera- 
tures. Get Bulletin R-29. Write Dept 
302B, Harnischfeger Corporation, 
Milwaukee 46, Wisconsin 


HARNISCHFEGER 
(OD wetoers + ELECTRODES « POSITIONERS 
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being tacked to brazing materials 
with a trigger-operated brazing gun. 
\n anti-brazing compound is applied 
to any area where Ao-Mn adhesion 
would be undesirable. 

The graphite fixture to which the 
tacked assemblies are now moved 
is fitted with stainless steel retainers 
having the general configurations of 
the parts to be brazed. Retainers 
are designed so they allow an 0.005 
in. increase in all laminated dimer 
sions during the furnace heating to 
follow. 

\ small sample of 17-PH is placed 
on top of each assembly before its 
brazing fixture is sealed. This will 
provide material that can be ma- 
chined into tensile specimens for de 
structive tests. In this wav the 
sembly’s mechanical properties can 
be evaluated. 

Sealing is done by welding a thin 
stainless diaphragn over sheet 
to the upper edges of its metal re 
tainer. Because it is flexible enougl 
to deflect and press evenly on a 
panel when a vacuum is applied, -the 
diaphragm mainiains a desired con 
figuration by holding laminate in 
close contact witl sraphite ref 
erence tool. 


Sealed 


loaded into a furnace retort. which 


brazing fixtures are 


has packed-gland openings along the 
lower door edge for thermoc ouple 
wires. argon. and vacuum lines for 
use when heating is done. 

\fter the retort is moved into a 
furnace. the panel assembly tempera- 
ture is raised to slightly more than 
1.800 F for 15 {during 
which time the brazing alloy has 


ample opportunity to flow) 


Inutes 


\ustenite must be transformed to 
martensite. Therefore the assembly is 
cooled to 1.400 I 
115 hours. 


ind held here or 


The retort then enters a cooling 
chamber. Assembly temperatures are 
again reduced—first. to 400 F and 
then to 20 F. This completes the 
transformation. Thereafter. the panel 
assembly is hardened to the TH-1050 
condition by heating it to 1.050 | 

The test specimens will be con- 
sidered satisfactory if they show a 
tensile yield of 150,000 psi. a tensile 
ultimate of 180.00 psi and enough 
ductility for 4‘ 


elongation. 


Complete radiographic exami- 
nations are given all panels, These 
will reveal any internal flaws like 








Honeycomb panels 
for trim, too 


ry\wIsS PRETTY TYPIST must be 
| smiling because she knows the 
slab of honeycomb panel on which 
she is sitting is strong enough to 
hold her and her equipment, yet 
light enough to carry about when- 
ever she decides to do her work 
perched on three chairs 

\ typical l-in. panel like this one 
weighs only about °4 lb per sq ft 
and will be used for partitions. 
ceilings, tabletops, and closet doors 
in passenger sections of Boeing Air 
plane Co.s 7O7 and 720 jet air- 
liners, 

Instead of bonding metal honev- 
comb between metal sheets Boeing 
uses paper and fiberglas! The paper 
honeycomb is placed on two fiber- 
elas sheets with a special bonding 
material and the resulting “sand- 
wich” is subjected to heat and 
vacuum to torm a complete panel. 

Wooden plugs are space ed between 
the sheets to be used as supports 
for supplementary equipment like 
coat racks, shelves and ashtrays. 





inbrazed areas. gaps between core 
ind edge members. and core ribbon 
separations. 

Service conditions to which assem- 
blies are subjected: namely. high- 
temperature tensile and shearing 
stresses. are simulated by heat flash- 
ing brazed components to more than 
1.000 F at a rate of 600 F per sec ond. 
As yet. such testing has found no 
failures. 

Convair’s new brazing process is 
being used to make supersonic, delta- 
wing aircraft trailing edges, control 
surfaces and engine-nacelle panels. 
Although the same structures could 
be produced by other methods. they 
would have the disadvantage of be- 


ing much heavier. 
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Produce “‘Proot-Test’’ Weidments 


at Lower Cost 


Increase Welding Markets - 


Simple 4-Point Program 


The designer, buyer or user of welded fabrications 
usually asks for just two things: dependable, 
consistent quality, delivered at a fair price. 


Our Magnaflux 4-point Program helps you to give 
him both—at a substantially increased operating 
profit! It has proved that it can increase the 
number and types of welded components used in 
all manner of products. Specifically, here is 

wha‘ it can do for you: 


1. Improve welding design 

Use Stresscoat Brittle Coatings as a stress 
analysis shortcut, to help design easier-to 
produce, more economical welded parts 
You'll eliminate guesswork and wasted ef- 
fort save money and assure a fabrication 
right for its job. 


2. Establish consistent standards 
Know the service requirements you art 
“shooting” for. Then set the standard of 
quality that will meet them. This does not 
mean an abstract, costly goal of perfection 
Magnaflux Test Methods find all defects in 
welds that need to be found 
quickly 

metals .. 
require. 


easily and 
in both ferrous and nonferrous 
. at any level of sensitivity you 


3. Gain better control of operators 
With Magnaflux Test Systems you have a 
continuous check from stringer bead to fin 
ished product. You can spot trouble fast and 
correct its cause. On multiple pass welds, 


finding defects at the first pass saves need- 
less waste of money, saves time spent in 
completing welds certain to be rejected later. 
Chis increases productivity! 


4. Promote the reputation and 

acceptance of your weldments 
“Tested by Magnaflux” certifies that your 
welded fabrications are fully reliable for the 
service for which intended. This recognition 
helps to create new uses and markets for 
welded fabrications. It also helps your own 
engineers to design functionally better prod 
ucts at lower cost. 


Why not decide now to get the whole story 
of the Magnaflux 4-Point Test Program 

and how it can help you to tap new markets, 
reduce waste and increase profits. Ask to 
have your Magnaflux Field Engineer give 
you the facts, as they apply to your own 
operation. Write or call for a meeting. No 
obligation, of course but a strong likeli- 
hood of better earnings for your company. 


3 Tools for 
Better, More Profitable 
Welding — by Magnaflux 


MAGNAFLUX- 
MAGNAGLO 


S} 


STRESSCOAT 


MAGNAFLUX CORPORATION 7342 W. Lawrence Avenue, Chicago 31, Illinois 


New York 36 ®@ Pittsburgh 36 ® Cleveland 15 
Detroit 11 @ Dallas 35 @ Los Angeles 22 
Avit Lf 


MA K on ructive test systems 


The Halimark of 
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rr, : 
This message ls jor men 


preventi 


of production... 


who are vitally concerne 


ng excessive rejects...and 


insuring 


trou hle-f 


with such welding problems as maintaining a smooth flow 


ree, economical. profitable operation 


Welding Wire: Cost-saving and Profit Factors 





Production men who are conscious of 
both cost and quality agree that a 
grade weld demands the right 
wire. Only by using wire with an analysis 
suited to the material to be welded « in 
consistently sound welds —free 
porosity and internal crack be | 
duced. Use of the right wire means fewer 
rejects, less waste, lower « 
a better finished part or product 

Experienced welding men have 
found PAGE a most reliable 
welding wire for all their regular 
special needs. The wide range ot PAGE 
analyses makes it possible 
to select the exact Wire tnat produc es the 
kind of welds that lower production costs 
and increase profits 

PAGE experience, talents 
are available to you at all 
been exclusive wiremak 
for more than half a century 
an ideal position to furnish 
tomers with the right wire for each 
cific need. Furthermore, we have devel 
oped a broad packaging program 
saves time and money b 
packaged to meet any requirement 

These factors, plus PAGE’s nationwide 
set-up of conveniently-located distribu 
tors, backed up PAGE W 
stocks, help make it profitable for you to 
standardize on PAGE Welding Wire 


top 


welding 


from 


-osts — plus 
long 
source of 


ind 


33 of them 


ind facilities 
We have 


specialists 


times 
ing 
and are in 


our cus 


spe 


which 


y supplying 


wire 


DY house 


ire 


AGE offers— 


33 ANALYSES 


... the right analysis 
for your welding job 


There are in the 
PAGE line, covering the broadest range of 
applications: submerged ar 
... tungsten or metal arc 
gas welding. 


ple 


Id ujjerent anaivyses 


nert gas 
.OXY-acety lene 


or exa™ 
O, gas shielded 


ANALYSIS A-S-30... for ¢ 
welding. Contains up to .75 
num, the best deoxidizer. This, 
deoxidizing agents, liber | 
impurities, and results in weld metal free 
of porosity, exceptionally clean, and with 
high physical properties. A-S-30 costs a 
little more—but ! 


of alumi 
with other 


ites all gaseous 


is well worth it 


For example 


ANALYSIS A-S-NAX-9115 
wire (with approxim 
mium and .10°; zirconium 
use with inert gas, submerged arc or 


a low alloy 


itely 60 chro 


cet 


ylene gas. It has high tensile strength. 


hardness and fine grain structure without 


t 


porosity. It is the only wire to use on the 


NAX line of steel plates and castings 


designed for 


l 


——= 
———— | 


Write for—Welding Wire Compari- 
son Chart DH-1218 above). This 
highly informative, four-page chart lists de- 
tailed analyses of PAGE automatic welding 
wires, metal spray wires, bare electrodes and 
gas welding rods. Also shows uses and phys- 
ical properties, including: tensile strength, 
elongation, Rockwell hardness. Chart lists vir- 
tually all competitive makes 


shown 


NOTE ¢ Look to PAGE, not only for auto- 
matic welding wire, but for gas welding 
rods, bare electrodes, metal spray wire 


Write for —Submerged arc and inert gas 
welding wire Folder DH-402A 
welding rod Booklet DH-1277. 


AG E offers— 


Packaging to 
meet your needs 


..also gas 


PAGE Welding Wires are 
a wide variety of wa' 
complete protection and the 
venience in handling, in stocking and in 
use. Here are some major types of PAG! 
packaging 


packaged in 
the 
utmost con 


for most 


1. Paper-wrapped Coils 
2. Coils in Cartons, Palletized 

Bare Coils (packed in Leverpaks) 
Masonite Reels 

Payoffpaks 

Payoffpallets 

Gas Rods in Burlap-wrapped Bundles 
Stainless Gas Rods in 10-lb. Tubes 


lem 

or examP 
PAYOFFPAKS...Up to 700 lbs. of wire, 
without a single weld coiled around a 
fiberboard cylinder within a fiberboard 


unreeled 
automatic or 


ready to be smoothly 
to the welding head for 
semi-automatic welding! Eliminates 
costly machine down-time for coil re 
placement. Payoffpaks come in three 
sizes: 20" diameter (holds 250 or 500 
lbs.); 23” diameter (holds up to 700 lbs. 


drun 


ZEA 

Reqd SSH 
RQ Qi 

ba Gh Oh Gh Wh Oh Gh SE 


ASN 


Y 


Write for—PAGE Welding Wire Pack- 
aging Chart. « This useful chart shows 
the many kinds of packaging of PAGE 
Welding Wires for each type of welding. 


AGE ofters— 


Availability 
from local stocks 


a handy service that not only 
gets you the welding wire you need when 
you need it, but you money by 
making it unnecessary for you to tie upa 
sizeable investment inventory. 


Here is 
saves 


in wire 

You can get the exact PAGE automatic 
welding wire and welding rods your job 
requires direct from your nearby PAGE 
Distributor. Located at many points 
from to coast, PAGE distributors 
carry sizeable stocks for your conven 
and they are backed up by PAGE 
Warehouses at the strategic locations 
shown below. Close cooperation between 
PAGE distributors, PAGE warehouses and 
the PAGE mill is your guarantee 
prompt, intelligent, individual service 
on your specific needs. 


coast 


ience 


of 


Page Steel and Wire Division 


AMERICAN CHAIN & CABLE 


ACCO 





Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston* 
Los Angeles*, New York, Philadelphia*, Portland, Ore. 
San Francisco*, Bridgeport, Conn. 


for Better 
Values 


"Indicates PAGE warehouse stocks 
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WELDING 
TIP 


WIPES AND 
POLISHES 
YOU GET SO MUCH 
MORE IN WYPO 

Made of 





Stainless Steel 
DOUBLES THE LIFE OF YOUR 
WELDING AND CUTTING TIPS 

The exclusive circle design found only in 

Wypo Cutting and Welding Tip Cleaners 

provides as many as 60 more cleaning edges 

per inch of cleaner 

These rounded 


edges of 


net 
<7 


ridges clean and 


polish tip orifice 


without scratching 


UMMM 


or cutting 


This smooth pilot 
guides WYPO Tip 
Cleaner into tip 
Will not enlarge or 
damage tip pr 

This cross section view of WYPO 
Cleaning Surfaces shows these ex 
clusive features 

Rounded cleaning surfaces that 
won't jam or cut. 


Straight sided valleys insure thoro 
cleaning by removing all waste 


SPRING LOADED SPOOL 


@p AWN 


Spring loaded brass spoo 
Holds cleaners securely in case. 
DOUBLE WOUND EYES 
S— — ===> 
Insures longer life for small sizes of WYPO 
Tip Cleaners. Will not pull out of case 





NOW AVAILABLE IN 3 CONVENIENT SETS 





WYPO||WYPO) | “ast se 
TIP CLEANERS | | TIP CLEANERS| [No cent 
STANDARD SET JUMBO SET 


CLEANER FoR CLEANER FOR 
NO. DRILL NO DRIL 


75-74 48-47 


eeiecr 


N 


MADE IN USA 
Par NOS 
242958! 2473756 
IN CANADA 1948 


STANDARD SET OF (12) JUMBO SET OF (9 
Cleans (27) Drill Sizes Cleans (1%) Drill Sines 
Nes. 75 to 49 Incl 


vowny 











ove 


| SYBNVBID dit OdAM 


MADE IN SA 





MASTER SET OF (21 
Cleans (46) Drill Sires 
48 te WD incl Nes. 75 to 30 Incl 
Replacement sets available. Cleaning Range — 
Cleaner No. & Drill Nos. stamped on back of 
each case. WYPO GIVES YOU MORE! 
“~* SOLD BY LEADING WELDING 
: SUPPLY DEALERS 
MAITLEN AND BENSON, INC. 
ieee ieee oe eee 





NEW Hobart Brothers Technical School just before opening to classes. 


Hobart opens new school 


\ PROJECT BEGUN last year was cul 
minated a few weeks ago when the 
Brothers 
Technical School. Troy. Ohio. were 


othe ially opened to 


doors of the new Hobart 


students. 
Operated on a_ non-profit 
the school will be dedicated to teach- 


ing. research and development in 


basis. 


the welding field. In the approxt- 


mately 80.000 sq ft of floor space, 
there are 120 welding stations. siz- 
able demonstration areas. a technical 
library. research and 
\-ray and radio- 


1O0-seat audi 


torium with projectic n equipment. 


laboratories. 
testing facilities. an 


isotope room. and a 


The undertaking grew from the 
first Hobart Trade School. initiated 
in 1930, which has graduated 20,000 
weldors to date. At the present time. 
only courses for weldors will be 
iven but. as finishing touches are 
building. a 


put on the variety of 


technical subjects will be available. 


These are begin by the 


expected ik 
first of the vear. 

Presently. 18 
taught. ranging the 


are welding to X-ray 


being 


courses are 


ilphabet 


trom 


testing. These 


are offered on a vear-around basis 


with a new class opened every Mon- 
day, About 16 weeks are required 
for the average student to complete 
the entire are and gas welding study. 
but tailor-made programs are created 


to meet individual requirements. 


This 16-week training” 
is the nucleus around which Hobart 
plans to 


“basi 


locate more specialized 


courses. Such courses are 


designed 
to produce welding technicians, and 
will include basic electricity and met- 
allurgy; blueprint reading. drafting, 
and layout; basic welding chemistry 


and physics: welding design; ma- 
terial strengths; mathematics to the 
level of trigonometry, and specialized 
welding subjec ts based on AWS texts, 
The course is expected to run from 
nine months to a year. 

Its purpose is to fill the shortage 
of trained welding personnel brought 
on by the ever-burgeoning welding 
industry. Government and industrial 
authorities estimate there should be 
two to five technicians assisting a 
welding engineer, This figure is far 
Hobart 


school hopes to play some part in 


from being met. The new 


meeting it. 


SCHOOL's gas welding section. Testing facilities are in background. 
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as 


_AIRCOMATIC 
ait LERARC WELbep 


®S- 


NEW—AC/DC Heliwelder—engine driven 
type, air oled — for inert-gas-shielded 
and metallic arc welding in the field. 
Available in 300 Ampere Model. 


DC Yellow Jacket — engine driven type, 
liquid cooled — for heavy duty steel con- 
struction in the field. Available in 300 
and 400 Ampere Models. 


AiR REDUCTION SALES COMPANY 


NEW—AC and AC/DC MSM Busybees— 
transformer type—for farm, ranch, garage, 
shop and general low-cost utility welding 
Available in 180 Ampere Model. 


DC Bumblebees—Rectifier type—for gen- 
eral industrial welding. Available in 200, 
300, 400 and 600 Ampere Models. 


NEW — DC Aircomatic Fillerarc — motor 
generator type — for out-of-position Air- 
comatic welding and for obtaining supe- 
rior welds with Pureco's welding grade 
CO. Available in 450 Ampere Model. 


NEW 


POWER 
R 


W: DING 


Behi id 


cated products 


he rise of weld-fabri 
in manufacturing 
plants, on construction projects, 
in railroad shops, and shipyards, 
in thousands of small and large 
businesses from coast to coast — 
is the power source... 

Air Reduction’s arc welding 
machines are rugged, dependable, 
and designed to meet the power 
requirements of any arc welding 
job. Representative of the com- 
plete Airco line of many different 
power source combinations are 
five arc welders shown here. 


On the west coast 
Air Reduction Pacif 
Internationally 
o Company International 
in Cuba 


Cuban Air Products Corporation 





® 
Offices and dealers in 
most principal cities 


A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT »* fF 


AIRCO t f 


) € pment * AIRCO CHEMICAL 


her * PURECO rb xide 4¢ 
t* NATIONAL CARBIDE—pipelin« etylene 


e* COLTON 


In Canada 
Air Reduction Canada Limited 
All divisions or subsidiaries 
of Air Reduction Company, inc 





* OHIO 





new products —" « USE CARD ON PAGE 97 


METAL inspection unit indicates cracks and stress in welding FLEXIBLE 


sheet stock is the latest form in which Nicrobraz alloys 
and sub-surface defects in ferro-magnetic materials. 


ore available 


Metal inspection eters, as 3 a eaaion need mini Brazing sheet 
pe lum preheat, anc prod | 
To detect surface and 


in ferro-magnetic materials 


f 


free of underbead- an icro- ane Firm has brazing alloy in new form—flex 

porosity. Lincoln Electri ible sheet stock from 0.015 to 0.060 in 

magnetic inspection device is bei Cirele No. 4 thick, Nicrobraz is 

keted. Unit weighs 23 lI clude 

shaped, 110-volt electro tw h « wich configurations of stainless steels, high 
< . as i > oe * ‘ = ‘ te cs . . — 

gteies at GETS Ieee on 116 wks: Macntt Portable welder 


illoys and titanium. Tests show that ma 


recommended for use 


in brazed laminated sections and sand 


field set up by “Ferrof 
to lift more than the u 
indicates tool marks and crac al P f] 


in bending, forming, | 


PoRTABLE are welder wit lial current terial has flow and wetting properties equal 
ontrol has no movable coils. shunts ot to conventional brazing allovs. Wal! Col 
ix diverters. Output range is from 25 monoy Corp, 


i © 250 amp, and it handles ectrodes tron Circle No. 8 
ing. Ferro Va hine & 7 1/16 to 3/16 in. It will wel material fror 


Cirele No. 1 sheet metal to 2-in. thick ste Model 250¢ y 
is rated at 50% duty « le. Weighs only Electrode 

. 7 112 lb, measures 12 by 13 by 15% in. Bre 
X-ray film ues. eked te Maben fs ‘ Hicuty-alloyed 
‘ . Ci | N ae ~ designed to impart toughness. corrosion 
Hacer ‘radiographic " Spe _—* — Pa and heat resistance, says firm. Eutectrode 
= designed one Reon. © era, OF. Ee 6800 is used in rebuilding forging dies, 
ee, eee © Take mati en Spatter preventive tongs, hooks, ladles, ete. Eutectic Welding 

and medium kv. Made for labo ‘ ge 


coated electrode has bee n 


p. 


search and re-check w« e Geva Firm says pleasant sme non-toxir 


" ‘ Circle No. 9 
of America, Ini non-inflammable and non-corrosive liquid 

Cirele No. 2 will prevent the adhesior { weld spatter 

to surrounding metal surface Applied t 

irea adjacent weld, the spatter and 


Sewid Induction heating 

‘ liquic 

Spot welder wash away when weld i mpleted. Clar/ Company has developeded new 400 cycle 
Spot welder with built ct timet $e Laboratories, Ini units that grew out of 


. ‘Sere » ? > . 
produces uniform welds, manufactu y Circle No. 6 ype heater. 


earlier rotating 
Applications include heat 
Completely automatic, the tor i treatment of stainless and 
at a predetermined | t hen the oy steels in thicknesses 


non-magnet i 


up to two in. and the 
erating handle is pressed, t swite _~ fast heating of other materials in 
is actuated and weld quence is start up to % in. Electric Are, Inc 
Models 110 volt or volt > ky : Circle No. 10 
29 Ib, and 220 volt 
Electric Mfg. Co. Positi 

Circle No. 3 ositioner 


gages 


EXcaLipur, rated at 350,000 lb, is claimed 
High tensile electrodes to be the highest load capacity welding 


positioner ever built, Four-speed gear shift 
JetwetD LH-90 iron powder electrode is 


intended for use on high temperature, high 
pressure piping and on steel fabrication 
where either a high alloy content or ter 
sile strength is needed. Jetweld LH-110 ji Neep for water hoses ar 
designed for use on HY-80 and T-1 ste« 

or any other steels that need high strengt! 


transmission affords choice of rotation 

speeds. Top high gear speed for small jobs 
Air-cooled gun is .4 rpm, third gear range is .24 to .04 

rpm. Large work can be done in second 
id connections elim gear, range .13 to .023 rpm, or in low gear, 
inated with air-cooled gun, which increases range .08 to .013 rpm. Only 88 in. from 
cost-cutting potential of Mig welding using floor to 
joints. Firm says deposits of both ele carbon dioxide shield. Firm says gun is can handle 90% of jobs, from as small 
trodes have good impact properties in bot! fast, economical, inexpensive and portable 
as-welded and _ stress-relieved conditions Hobart Brothers Co. 
Available in %&, 5/32 and 3/16 in, diam Circle No. 


horizontal rotation axis, machine 
as one ton to as large as 175 tons, says 
manufacturer. Aronson Machine Co. 


7 Circle No. 11 
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For any stainless welding job 


SPECIFY 





Specify Drawalloy “quality controlled” stainless 
steel welding wire for your next “quality weldments.” 
Your greatest advantage is experience . . . our experi- 
ence in producing wires for welding exclusively. Be- 
cause we are specialists, Drawalloy stainless steel 
welding wire is produced to strictly controlled specifi- 
cations to provide the right chemistry, finish and 
temper for the finest quality weld metal and smoother 
operation in your automatic or semi-automatic equip- 
ment. Drawalloy stainless wires are available in all 
popular grades as well as 214 Cr, 1 Mo; 114 Cr, %4 Mo. 


Why not discuss your stainless welding wire needs 


6 // Y ? CORPORATION 


Stainless Steel Welding Wire 





Spooled for 
Inert Gas 
Shielded 
Metal Arc 
Welding 


Coiled for 
Submerged 
Arc Welding 


Cut Lengths 
for Inert 
Arc Welding 


with your Drawalloy Distributor or Representative 

. a man with the products and knowledge to help 
you. Bulletin 355 DC provides complete information 
on every grade of Drawalloy wire. Write to: Draw- 
alloy Corporation, Lincoln Highway West at Alloy 
Street, York 12, Penna. 


DRAWALLOY 


CORPORATION 
YORK, PENNSYLVANIA 


THE WIRE MILL FOR THE WELDING INDUSTRY — STAINLESS STEEL - TOOL STEEL 
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YOUR BEST MOVE... MOVE 


with MERRILL 


MATERIAL 
HANDLING 
DEVICES 


LIFTING 
CLAMP, 


/__ HAND GRIP. 
sO —_- 
1 YW a 


, 
& I 


baal 


a te 


DRUM ‘W) OPENER 


ALL-POSITION 
WELDING 


is faster, 
easier 

than ever 
when 

you use 
new 


AIRCO 


EASYARC 
10 


* Airco Easyare 10 iron pow- 
der type electrodes are un- 
excelled for out-of-position 
welding. 


Ceramic jigs, fixtures 
THERMAL changes, such as water quench 
ing from 2,200 F, can be ithstood by 


new pressed ceramk parts, says manutac 


turer. Applications include brazing loca 
tors, projection and welding jigs, 


shielded are welding jig torch and fur 


nace brazing jigs and shielded are welding 


Prod 


Durami« 


Circle No. 12 


nozzles, 


Static converter 


AyAX-Multiductor is 


many types 


a 
of induction he 
ing equipment The ma 
rotating parts, leaving 
ut. Can take three-pha 
cycles from regular 

and convert it to single phase 
ried from converter to furt 
tional wiring. Ajax Ele 


Circle No. 13 


Spring plungers 
SPRING plungers for ‘ 
Weld tanks of galvanized or 


plain surfaces. 


parts in jigs and fixtu 
hardened steel that wil 

manutacturer says, Spi 
treated to 
vithout 


Weld pressure vessels, fired 
or unfired. 


withstand 

crystallization 
es from 6/32 in, to | Weld steel castings, and a 

Sper lt Co . e ° 
nck “ar wide variety of machinery 
— parts, pressure pipe, and con- 

struction steels. 

LAA WV er" 

: C~* 

8= | 


Airco Easyarce 10 electrodes 
are used with DC reverse 
polarity. Produce welds of 





excellent shape, with mini- 








For Interesting Information write 


MERRILL BROTHERS 


56-81 Arnold Ave., Maspeth, N. Y 


mum undercutting. Permit 
fast deposition and easy con- 
trol of weld metal. 


FREE — Send for the handy Airco Elec- 
trode Guide. It will help you select the 
right electrode for your specific job. 
Request catalog 1318. 


en he W/V Aare 


Foil welding 


Fou welding machine ire beings produced 


in the U. S. for first time irm says new 


Authorized Airco Dealers 
in principal cities 
smoot! 


machines make n-overlapping 


seam welds of dense t ture and high 
strength. Speed is a feature of this ma 
with it having made welds on 0.078 
in. stock at 3 to 24 ft a iinute. Can be 


used for welding side nd roofs or rail 


chine 


Air REDUCTION 
Sates COMPANY 


A division of Air Reduction Company, Incorporated 


150 East 42nd Street, New York 17, N. Y. 


dairy con 


Precision Welde and Flex 


road cars, automobile 
tainers, et 
press Corp. 


Circle No. 15 
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Oxweww CM-16—most versatile cutting 
machine on the market. Ideal for circle, 
bevel, straight-line, or précision shape- 
cutting in steel up to 12 in. thick. 


Oxwew CM-30 — cuts circles and 


straight lines in steel plate up to 10 in. 


thick yet weighs only 49 Ibs. ideal for 
plate-edge preparation, mechanized 
welding and flame-treating. 


Oxwes CM-45—a: big favorite for 
fast, accurate cutting in metals Up to 
10 in. thick. Only 29 Ibs. complete. 
Ease of operation and maintenance 
make the CM-45 an outstanding buy. 
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cutting holes in 
production 
costs 


OXWELD 


Trade-Mark 


PORTABLE 
CUTTING 
MACHINES 


Here’s the modern, efficient way to 
slash maintenance and production costs 

mechanized flame-cutting with OXWELD 
Portable Cutting Machines. These ver- 
satile machines offer you a matchless 
combination of speed, production-line 
accuracy, and low-cost operation a 
combination that adds up to greater 
savings for you on every cutting job. 

And like every OXWELD product, 
OXWELD Cutting Machines are backed 
by half a century of experience and 
know-how ... your guarantee of peak 
performance and quality results. 

Ask your nearby LINDE representative 
to show you the complete line of depend- 
able OXWELD Portable Cutting Machines 

or write for free catalog F-4487. Do 
it today! 


LINDE COMPANY 


DIVISION OF 


ei ite). 
MME CORPORATION 
fe7 NS i= iis] = 


30 East 42nd Street, New York 17, N. Y. 


In Canada: LINDE COMPANY, Division of Union 
Carbide Canada Limited, Toronto 


“Linde,” “Oxweld,” and “Union Carbide” are regis- 
tered trade-marks of Union Carbide Corporation. 
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TRACE MARK 


Flux-Coated 
Bronze Rod 


No. 25 M 
for 
Braze-Welding 


ry 
Tus triple-purpose OXWELD 


bronze rod is ideal for braze- 
welding steel, cast iron, and 
malleable iron: for building up 
wearing surfaces: and for fusion- 
welding brass, bronze, and cop- 
per alloys. 

Welds made with OxwELpD No. 
25M rod average 40° 


and are more ductile than welds 


stronger 


made with ordinary bronze rods 
Pre- 
coated during manufacture, OX- 
WELD No. 25M Flux-Coated Rod 


automatically introduces into the 


under similar conditions. 


weld exactly the right amount of 


flux to insure both thorough 


The terms “Linde,” “*“Oxweld,”’ and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation 


74 


cleansing and uninterrupted tin- 
ning action. Thisspeeds your work 
by permitting you to give full at- 
tention to deposit of weld metal 
and control of the molten puddle. 
OXWELD No. 25M Flux-Coated 
Bronze Rod is available in 1/4-, 
3/16-, and 1/8-in. diameters from 
your nearby LINDE Distributor. 
For further information write 
LINDE COMPANY, Division of 
Union Carbide Corporation, 30 
East 42nd Street, New York 17, 
N. Y. Offices in other principal 
cities. In Canada: Linde Com- 
pany, Division of Union Carbide 
Canada Limited, Toronto. 


ei ited.) 
fey Ni d=jie) 3 


inde 


TRADE-MARK 


Power plant 


AnoTHeER “first” is claimed for 4-1n-1 ma 
chine that incorporates in one unit an 
welder for (1) 
(2) Tig welding, plus (3) a-c power plant 
and (4) 1 kw d-c power while welding. 
Six separate amperage ranges are avail 


a-c/d-c metallic are, or 


able in both a-c and d-c. Standard equip 
ment includes polarity switch, either con 
“start only” high 


tinuous o1 frequency, 


and an automatic inert-gas control panel 
with solenoid valve and postflow timber. 
Rated output at 100% cycle: 250 amp d-« 
arc; 300 amp a-c tugsten are 
Generator: 10 kw of 115/230 volt, single 


Viller Electric Miz. Co 


tungsten 


phase, 60 evele a-« 
Circle No. 16 
Torch filter 


AIRCRAFT torch filter is suitable 
or gaseous fuels and is equally effective 


for liquid 


when used with welding, brazing or cutting 

torches, Special “Permetal” filter prevents 

particles as small as 0.001 in. from entering 

torch, and prevents flashback from passing 

through filter to hose line. Gibbs Ltd 
Circle No, 17 

Brass valves 

Line of five forged brass high pressure 

valves is offered in the “Master Valve” 

the “Non 


Return, Shut-off” 250 psi (1 te 14 


3,000 psi category (44 to in.) : 
in.) and 
the “Pneumatic Electric” 150 psi (1 in.). 
{ir Reduction Sales Co. 


Circle No. 18 


Machinable lava 


For model making or experimental designs, 
machinable lava is available in block form. 
Can be fabricated into precision parts to 
specifications. Blocks up to 6 by 12 by 20 
in. available. Physical and electrical char- 
acteristics are little changed by firing. Inert 
and resistant to thermal shock, lava is ideal 
lor jigs, fixtures, support rings and work 
holding devices for induction heating, braz 
ing, welding, soldering, ete., firm says. Ex 
cess flux or 


solder dropped on material 


easily removed with wire brush. American 
Lava Corp. 


Circle No, 19 
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X-ray film equipment 


oping long strips of 70mm 
for radiographing circum 
ressure vessels can be 
processing equipment, 

It will handle film up 
ss steel “Nikor” set 
hold load 
three solution tanks. To 
| reel in tank of developer 
Open 


film, jig to 


reel 
Picker 


framing of 


round = film 


furning roll 


Kevo firm says about its 
roll 
f cross or jack shafts 
Ne Ww roll 
individual drive motor for 


roll. Individ- 


a-c constant speed squirrel 


new 
turning 


equipment 


ch roll. turning 


bly on power 


ith variable speed through 


slip couplings. Driving 
nd minute 


d to d-« 


using small thyrotron 


amount of a-c 


to operate mag 


rec! ns completely enclosed. 
We ent Co. 


No. 21 


W elder-compressor 


elled unit for operations requir- 


welding current and 


125 cu ft 


com- 
rotary type com- 


mounted on rear. Driven by a 


asoline engine, compressor is 
ad except 


m tuel 


for drawing gasoline 
tank. Welder is 600 
driven by a Chrysler V8 
Same engine drives vehicle, through 


unit 


cial axle and Chrysler transmission 


torque converter. Unit is equipped 


hydraulic Hobart 
ers Ce 


Cirele No. 22 


power steering. 


Safety glasses 
New line of 


multi-fit bridge 


includes a 
claimed fit more 
all employes. Firm says spe- 


glasse 
glasses 


that is 


satety 


than 90 ot 


cial design also overcomes tendency ot 
glasses to slip down on the nose 
Fendall Co 


No. 23 


atety 
Circle 


WELDING ENGINEER—August, 1958 


Spot welder 


MANUFACTURER welder se 
interlock 


group of 


says new spot 


quence permits the operation 


of a spot welders of various 


single line able to handle 
When 
other 


Firm 


welders 


makes from a 


only the largest 
is locked to a 
pre vented from firing 
fast that 


firing time, 


unit, control unit 


welder, welders are 
says <¢ ontrol 
works so notice no 


delay in and save powe! 


through a rigid control ¢ lemand rate. 
Instrument Control Co 


Circle No, 24 


° 
Aluminum solder flux 

Firm says it has improved soldering flux 
for aluminum by increasing capillary ac 


tion so solder can be made to flow uphill 


on aluminum joints. Improvement increases 
nd provides 


Viz 


usefulness of aluminum solder 


stronger joints. Aladdin Rod and Flua 


Co. 
Circle No. 25 


Electrode coating 


Primary use for No. 865 grade potassium 


silicate, a solution with water-white cla 


ity, will be in the production of welding 


electrodes. The improvement in the grade 


of potassium silicate coincides with a re 


cent reduction of 50 cents per hun 


dred weight for this grade. The 


price 
new clear 


product can also be used in the 


produc 
tion of paint, asbestos and liquid deter 


gents. E. 1. Du Pont De Nemours and Co. 
Circle No. 26 


Air valve 


Four-way air valve for with spot 


welders, pneumatic tools, etc., is small and 


can be mounted at the cylinder. Change of 
direction in air flow takes place in less than 
half a cycle at 60-cycle frequency. Also avail- 
able in special enclosure for mounting di 


rectly on welder cylinders. Square D 
Co. 


Circle No. 27 


gun 


Gas welding kit 


ComBination kit includes welding torch, 


tips, cutting 
and 


attachment and tip, oxygen 


acetylene regulators and accessories. 


Manufacturer says equipment is lightweight 
but of ample capacity for most 


National Cylinder Gas Div. Chemetron 


Corp. 
Circle No. 28 


welding, 
cutting, brazing, soldering or heating jobs. 


2. 
Prot Ae 


WELDinc? Poe 
NG 

Curr; Nene 

wre SUD Stary & 


Mare 





Your 


LINDE Distributor 


has it — 


1. Service 

Every authorized LINDE Distributor is 
an independent local businessman who 
knows your welding and cutting needs, 
has them ready for you, and satisfies you 
promptly. 


2. Know-How 
LINDE 
specialists. Their technical background, 
practical experience, and knowledge of 


Distributors are welding supply 


local industry can help you with your 
welding and cutting problems. 


3. Superior Products 
Your LiNnpDI 
plete line of industrial gases, equipment 


Distributor carries a com- 


and supplies for your welding and cut- 
ting requirements. He handles only high- 
quality products of proved efficiency and 
best suited to your individual needs. 


A telephone call to your nearby LINDE Distribu 
tor will bring you the benefits of more than 50 
years of LINDE COMPANY’s pioneering and leader- 
ship in welding and cutting. If you don’t know 
your local LINDE Distributor, look in your classi- 
fied telephone directory. Or write for further in- 
formation to LINDE COMPANY, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 
York 17, N.Y. In Canada: Linde Company, Divi- 


sion of Union Carbide Canada Limited, Toronto. 


inte 


The terms “Linde” and “Union Carbide” 
are registered trade-marks of Union Carbide 


Le} Site). | 
bey \ >i =i) e) 3 


Corporation 





LOW COST! VERSATILE! 


INDUCTION 
HEATERS 


reac: Si 


*& SOLDERING 
| * HARDENING 


Stainless electrodes 


[THREE new stainless steel 

arc 308, 316 and 347” a 

metal stainless electrodes ever offeres 
ufacturer says. The a- 


a coating which contains chrom 


nickel in 
Sales Co. 
Circle No. 29 


powdered form 


Spring balancers 

Power tools, welders, et 

with balancers 
eliminate hand tool problems and 1 
the shop floor clear, the é 

five basic types: EP15, 26 t 

33 to 49 Ib; ER22, 40 to 55 


new spring 





Pe MU iieg to 88 Ib ERSO, 8 to 152 


Tool remains balance: 


* MELTING 3 to 5 ft high. At rest, too 


2 ‘by SCIENTIFIC EI ELECTRIC | Sui 


PIONEERS OF HIGH FREQUENCY u" 
EQUIPMENT SINCE 1921 


UNITS AVAILABLE 
FROM 2 KW TO 200 KW 


Consultations and FREE 
Demonstrations on Request 


ECE 


106 MONROE ST. GARFIE ST 


5 kw sal te 
mm, an rut 
built-in safety 

and operator against sp 
breakaway 

é der Dir 

Circle No. 30 


Ammeters 
Tong Test ai 


only 


IMPROVED said to 
be the instrument tf its type that 
measures both a-c and « Ay 
eight types 
it includes 
struction, 

plastic 
Co. 


rilable 
and measures uj} 1,000 amp 
heavy, strong scale range ¢« 
insulated ope 


handle. Colun 








GARFIELD, N 
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THE NEW MILLER 
ALL-IN-ONE SPOT WELDER 
for 
ALL NUMBER ONE WELDS 


Built-in Timer Turns the Trick 


Sheet metal shops ready for new speed, 
economy and completely uniform spot 
welds will want the new Lectro Spot. 
Here’s why: 
Operator depresses lever and, 

1—2—3: 

Tongs grip work at pre-set pressure; 

Starter switch is actuated, 

Weld sequence starts and stops 

avtomatically; 

Result: EVERY WELD IS IDENTICAL! 
Pressure adjustment and electronic timer 
controls instantly accessible. 

Three models in 115 or 230 volts weld 

’ mild steel of 1/8” to 3/16” combined 
thickness; 1.5 KVA weighs 29 Ibs., 2.5 
KVA weighs 39 Ibs. 


Wide choice of tongs available. 


Re, 
KE 











— = 


Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
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Spot welder 


SpectALLy designed for the sheet-metal, 


wrought-iron and wire tabricatin indus 
tries, new resistance spo 
bind-proof precision 
Independent air valve 
rine electrode 
; 75 kva 


oltage is 9.15 


t welder permits 


work 


brings ram down for 


alignment of 


adjusting. Current capacity 


Maxim m ope 


n circuit secondary 


minimum short circuit sec 


n second 


Spot Welder Miz 


TLITLIMUE Ope 


orl 
Circle No. 32 


Complete information sent promptly. 


ELECTRIC MANUFACTURING COMPANY, 


INC. Appleton © Wisconsin 


1958 





Honeycomb sheet 


Iwo years of research went into a new 
honeycomb brazing sheet 0.005 or 0.101 in. 
thick, for use with stainless steels, high 
alloys and titanium, The thin, flexible 
sheets are ideal for application in manu 
facture of brazed honeycomb structure for 
high temperature service, Says manufac 
turer. New sheet is available in widths 
from 2 in, to 2 ft. One lb of nominal 0.005 
in. honeycomb sheet will cover about 18% 
sq ft of area, one lb of 0.010 in. covers 
about 9 sq ft. Wall Colmonoy Corp. 
Circle No. 33 


Portable welding unit 


ENncine driven welder has been designed 
by manufacturer to be used as a portable 
150-amp d-c welding unit with the Land 
Rover. The L.R. 150 weighs 350 Ib, has 
a continuous hand-welding rating of 150 
amp at 30 volts, a current range of from 
(0 to 200 amp, 3,000 rpm, and requires 
‘ 16-hp engine to power it, Manufacture 
ays it can speedily weld most metals and 

and heavy materials 


with eithe bare or coated electodes, and 


iat mm ae HANDLE STEEL 
WITH SAFETY 


V Maximum Speed and Safety 
\V From ‘2 ton to 20 ton sizes 
V Lock on in any position 
V_ Lock off in any position 
\ Exceptionally light in weight 
\ The toughest clamp ever built 
\ Takes the place of welded pad 
eyes and screw clamps 
\ Cannot be accidentally 
knocked off 
V Safety Factor 5 to 1 


A Superior Line of Steel Lifting Clamps designed 
to meet today's demand for handling steel with 

Mactan <ceBiibden aaebilines sia: dele maximum SAFETY and EFFICIENCY. 
or the yperal manufacturer says. The 
fie lb i ae automatically WRITE FOR COMPLETE CATALOGUE 
produces required welding condition for 
each specific job, Rotation drive and con 
trols permit operator to quickly set rotative ie C, RENFROE & SONS, INC. 
welding speed in ipm. Table speed, work 
piece diameter, and welding speed are 


automatically correlated. Pandjiris Weld- JACKSONVILLE, FLORIDA 


ment Co, 


Circle No. 35 


1259 WEST STATE STREET + P.O. BOX 4279 
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When there’s no second chance 
to correct weld metal performance 


wee ae radar’ 
eh - - 


— 
ty 


WELD WITH sled = 
TIRCOS 


STAINLESS BARE WIRE 


Even the critical countdown can’t pre-test every vital factor before 


launching an earth satellite. Weld metal performance at diverse 
temperatures, various pressures and speeds can be known 
through operation. Explorer I—America’s first earth satellite 
and Explorer II]—designed and built at California Institute of 
Technology's Jet Propulsion Laboratory—both carry welds made 
with Arcos materials. Arcos CHROMENAR 12 (Type 410 stainless 
bare wire) was selected for welding certain components. Hers 
proof again ircos Welding Rods and Bare Electrodes are used 
so widely when results and performance must be predetermine 
as accurately as possible. ARCOS CORPORATION, 1500 S« 
50th Street, Philadelphia 43, Pa 





Welding holders 
More than 1,000 separate combinations of 
resistance weldin ups are possible witl 
interchangeable components of new stand 
irdized resistance welding holders. Before, 
many of these combinations could be made 
by specially designed holders. P. R 
ory & Co ly 
Circle No. 36 


Welding cable 


Corona-resistant Neoprene jacketed weld 
ing cable, designed for use with high fre 
juency welding, and a limp, flexible Neo 
prene jacketed whip lead increase produc 
tion by reducing operator fatigue, firm 
All Neoprene compouns used on 
is claimed to offer resistance to 
orona, oil, abrasion, heat, moisture, chem 
icals, crushing and impact. The jacketed 
cables come in size 1/0 thru 6, packed in 
25, 50 and 100 ft boxes and on 250, 500 
and 1,000 ft reels. The jacketed whip lead 
is stocked in sizes 1/0, and 1 and 2 on 
50 ft reels. Belden Miz. Co 
Circle No. 37 


Liquid-nitrogen generator 
GENERATOR is capable of producing liquid 
nitrogen from atmospheric air, Production 
rate is approximately four quarts of liquid 
nitrogen per hour. Installation requires 20 
by 72 in, floor space. Philips Electronics, 
Inc. 
Circle No. 38 
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Milling attachment When low alloy weld requirements 


Biue ribbon “Award of Merit” winner at ae 
the National Inventors’ Congress Conven are as critical as these 
tion went to a new attachment for mount 
ing on lathes, milling machines, etc. Preci- 
sion work can be done on small or large 
parts with attachment. Requires little space, 
eighs 63 lb and includes % hp motor, 
pulleys, v-belt and draw bar. Alva Allen 
Industries 


Circle No, 39 


Weld control 


CoMBINATION welding control unit is com 
lete with portable pneumatically-operated 
hand gun. Unit consists of 


weld head and air control 


pneu 


spot and seam welding con 
head weighs 7 lb and can 
> |b weld pressure. 
s both single spot and seam 
the latter with repetition 
20 spots per second. Also 
1 " ‘ wil 60 spots per second rate 
Vacuum Tube Products Co., Ine 
( ircle No. 10 


, . 
Paste solder 
4 ‘ 1omogeneous aste ty Job report courtesy of 
a) w | i bales — m McKiernan-Terry Corp., Dover, N. J. 


rials can boost present produc 
iidering and brazing opera 


separate application of 


fn 1 i solder allo a eateet aaa WELD WITH D 0; e 
hapes. Fusion Engineering 
Cirele No. 41 } . [R ( ; S 


Sakety gucess LOW HYDROGEN ELECTRODES 


Giasses have exclusive endpiece screw 


This crosshead weldment—part of a Navy steam catapult for 
launching jet fighters—must withstand the repeated powerful 
plastic or stainless steel surges of steam under high pressure. Arcos Tensilend 80 elec- 
tula temples and a chelce of trodes were used to weld the SAE 4130 low alloy steel. After pro- 

ey % : : ! gressive magnaflux checking, and proper stress relieving, all 

-_ d glass or optilite lens, United welds were found to meet the high strength and toughness re- 
States Safety Service Co quired for this kind of service. For the right weld metal—for the 
Circle No. 42 right welding techniques—for your tough welding problems— 
call on Arcos. ARCOS CORPORATION, 1500 South 50th Street, 


Philadelphia 43, Pa 
= oe 


Cable connectors 


EvcecrricALLy safe, crush-proof neoprene 


le for quick lens changing. Include 


nickel steel hinges. choice of 


solder (Sol-Con) and mechanical connec 
tion (Mec-Con) cable connectors are now 
ivailable Male and female covers are 
identical and are tapered to fit snugly 
around the cable jacket to prevent snag- 
ging. One cover fits either half of both 
the solder or mechanical connection con 
nectors. Tweco Products Co. 


Circle No, 43 
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Neck flange 


SHOOT-A-LITE New ratings broaden range of firm’s forged 


steel taper face welding neck flanges 
Fatigue and bending tests under simul 


SAFETY GAS LITER taneous pressure showed that flange should 


he recommended for 175 psi liquid, gas 
ates i or air service at 150 | Firm says it is 
+n suitable for 125 psi dry saturated stream 
at 353 F. Dimensions match cast iron 
flanges and valves having Class 125 flanges 

accordance with ASA BI6-l. Tube 
urns. 

Circle No. 44 . 

Goggles 

a ; 
The Practical Wetpinc models of Econolite goggles are 


Cc li ° equipped with Bafl-Vents to protect eyes 
. * ooling unit from flash rays. Other types are for grind 
Lighter for weldin from flash rays. pes ¢ 
3 g DUAL-purpose cooling unit can handle any ing and chipping ee - wh 
2 : deflecting louvers provide good ventilation 
and cuttin torches two fluid cooling jobs in machine tool , — ' 
9 operation. Simple in design and operation, yet keep out splash and flying particles. 
the “Dual unit” has one high efficiency Dockson Corp. 


SAFE! SURE! refrigerating unit to handle the job. Each Circle No. 47 
+ 


cooling circuit has separate controls. Shell 
STRONG! and coil or counter flow, double-tube sys 2 r 

° tems are optional. Units are air-cooled W arning device 
Frostrode Div. of F arrer . 

: » RADIOACTIVE isotopes used in industry, re 
Ask your jobber or write us. Cirele No, 45 search and medicine are checked with new 
warning device called the “Gammalarm.” 
It responds directly to radiation at a level 


SHOOT-A-LITE | Soldering flux rte gg srw Sg gh tt 
CORPORATION FoRMULA for “585 super soldering flux,” is radiation exceeds safe level, lights flash, 


said to increase capillary action and ease bells ring and all doors to working areas 
110 Washington St. e@ Dept. WE of soldering aluminum to dissimilar metals are locked, Alarm is lunch-box size and 
New York 6, N. Y. Joints are free from porosity, manufacture1 weighs 12 lb. It can be plugged into 115 
says. Aladdin Rod & Flux Mie. Co. volt a-c outlet. Picker X-Ray Corp 


Circle No. 46 Circle No, 48 
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NEW [ym] © 
ARO Model 410 Air operated ? 


NINY 


gun with 


“Ski-lift”’ type 
} gyro suspension 


Portable 


SPOT WELDERS 


>with “SKI LIFT’ t 


® Automatic timing ia Vv) | 
® Usually costs about half as : gyro Su spension 
much as gun-plus-transformer f 


® Works on existing power lines 
® No power loss. Transformer built-in 
® Handy, manevverable—no heavy, 


unwieldly cables Illustrated Literature on Request 


T 7 


AV/ 





\ 














sg 
o// 


DN 








)) SPOT WELDERS ovision oF =GUTHERY MACHINE TOOL CORPORATION 


38-31 CRESCENT STREET LONG ISLAND CITY 1, NEW te 
Represented in Most Mojor Cities 
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Blasting machines 
Firm has added six portable blasting 
machines to line ranging from small blaster 
with 100 lb sand capacity to large ma 
with 1,200 lb tank capacity. Ma 
work from air compressor giving 
ssure from 30 psi to 120 psi. Brennen, 
i and Weber, Inc. 
Circle No. 49 


Brazing alloy 


Brazing alloy does not require flux on 
copper to copper joints. Manufacturer 
claims joint brazed with No, 211 will 
prove stronger than the parent metal. Rod 
diameters range from 1/16 to % in., melt 
ing point 1,300 F, brazing range 1,350 to 
1,550 F, comparable analysis being 93% 
copper and phosphorous. American 
Brazing filovs Co, 
Circle No. 50 


Safety glasses 


Onyx-on-crystal, spectacle type safety 
glasses are di-electric, flame-resistant, strong 
and lightweight. Eyewire, which holds lens 
securely, is designed to support lens against 
being driven backward toward eye when 
struck. Lens groove is deep to accommodate 
safety lenses and supports entire periphery 
of lens—if severe impact breaks them, the 
fragments are held together. American 
Optical Co 
( ircle No. 95 


Silver brazing flux 

DeveLorep for silver, gold and platinum 
brazing, liquid flux is unique in that it 
can be applied with pipette, eye-dropper, 
hypodermic needle and metering devises, 
says maker. EutecLiquitor is designed for 
use in delicate instrumentation work that 
requires the joining of small wires, tubing 
and clasps. Eutectic Welding Alloy Corp. 

Circle No. 96 
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“We Save More Than 50% of Radiography 
Costs on Welding Inspection by Using 
Nuclear Systems’ Equipment” 


This statement was made re- 
cently by Mr. J. C. Abbott, 
General Superintendent of 
Manufacturing at the Chatta- 
nooga, Tennessee plant of Com- 
bustion Engineering Inc., manu- 
facturers of steam generating and 
related equipment, nuclear power 
systems and other products. 

“In inspecting welding, we're 
using two Nuclear Systems 
gamma radiography machines 
18 hours a day,’’ continued 
Mr. Abbott. “Soon we'll have 
them in operation 24 hours a 
day at which time we expect to 


NUCLEAR SYSTEMS 


save up to 75% on radiography 
costs when compared with 
X-ray. 

“In using X-ray we required 
expensive rigging to bring the 
work to the machine; now we 
simply move the easily portable 
Nuclear Systems machines 
around to our work locations.” 

Call on Nuclear Systems for 
your radiography equipment 
needs. Offices in Philadelphia, 
Chicago, San Francisco and Los 
Angeles. Sales representatives in 
principal cities. Catalog on 
request. 


fb arhef— 





ANY Pipe Joint or Structural 
Angle Cut NOW Layed Out 


in Just MINUTES! 
( ———)} 





“S 





Marks off easily 
and accurately 
any pipe joint. 
Eliminates all 
figuring of cut 
backs, and marks 
all around pipe. 


Saves man-hours, 
as well as 
oxygen and 
acetylene gas. 


Fe 
Makes it easy to 
mark off end of 
lateral pipe. 


NO MISTAKES — NO TIME LOSS a 


—regardiess of the type or size of pipe 
joint to be welded. No more “‘cut and try” 
with a CONTOUR MARKER — it eliminates 
the need for calculation, and is available 
in 2 sizes for marking pipe and structurals 
of 142” to 18” in cross section, and from 
16” to 48” diameter. Send for complete 
description. 


CONTOUR MARKER CORP. 


1843 E. Compton BI., Compton, Cal. 


Also Mfgrs. of Boyce Centering Heads 
Radius Markers and Pipe Flange Aligners. 


THE CONTOUR MARKER 


a 


= 


This on-the-job test reports: 


_ 


“Cooler ... lasts 3 


times as long” 


| Welding bib 
bib 


Of heavy cowhide. 

the bib is sized for full neck protec- 
tion. It fits nearly all types of helmets. 
Three spring-type fasteners snap on 
the helmet. Weldor open 
jacket collar and first button while 
wearing bib. John Tillman & Co. 

Circle 97 


LEATHER 
| helmets. 


fastens onto welding 


brown 


can his 


| Ovens 


ELECTRODE stabilizing oven features a 
LOO te 550 F temperature range. Cy- 
lindrical in shape, the “Dry Rod” 
oven provides protec tion against 
to hydrogen, 
stainless steel and other mineral-coat- 
ed, special alloy electrodes. Phoenia 
Products Co. 
Cirele 98 


moisture damage low 


Bender 


VERTICAL ram-type bender is used fo1 
press bending, The mat hine bends 
to 180 deg, and can bend up to 2 in. 
heavyweight steel pipe. Coils, return 
bends, special curves, angle irons, 


flat 


machine, 


channels, reinforcing bars. 
etc... 


bars. 
can be bent on the 





hydraulic 
reservoir 


A motor-driven 
mounted on an oil forms 
part of the machine’s structural 
frame. Wallace Supplies Mfg. Co. 

Cirele 99 


pump 


Tool chest 
ALL-WELDED, 18 
for storing equipment, tools and extra 
stock for job-site work is available in 
two sizes, “Weight is sufficient to dis- 
courage easy removal,” manufacturer 


-gage steel tool chest 


assures. An extended sloping top pro- 
vides weather protection. Scott-Rice 
Co. 


Circle 100 


Cylinders 

Heavy-duty air and hydraulic cylin- 
ders, especially designed for automat- 
ed equipment, can be used on welding 
machinery. The general purpose cyl- 
inders have pressure ratings of 200 
psi (air) and 1,000 psi (hydraulic). 
In nine sizes and five mounting 
styles; flange (blind end), flange 
(rod end), clevis, adjustable trun- 
nion and foot. Size range from 114 
to 8 in. bores, with strokes to speci- 
fication. The S-P Mfg. 

Circle 101 


Corp. 


WELDERS 
GLOVES 


“The Riegel No. 99 Heavy Welder lasts six weeks 
against two weeks for the glove we used formerly. The 
men tell us it’s more comfortable and cooler.” 

So reports Mr. Richard Thornell, whose switch to 
Riegel now saves $35.00 yearly per man at Oliver Cor- 
poration, Springfield, Ohio. 

No. 99 facts: Heavy but flexible “flextan” welders’ 
leather, gunn cut, wing thumb. Extra roomy, extra 


long. One-piece back, wool-insulated . . 


seams welted 
sparks. 


Riegel has the service you want, too.. 
specialists to help select the right style . 


. all exposed 
. full protection against heat and 


. industrial 
.. eight ware 


houses to speed delivery. Write or phone today. 
INDUSTRIAL GLOVE SALES 


RIEGEL TEXTILE CORPORATION 


Sales Offices in: 


CONOVER, N. C. 


Worehouses in: 
hicago 
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Pure argon 
Purity of 99,995% is firm’s claim 
for its argon gas. The new higher 
purity gas contains less than 50 parts 
per million of impurities, Delivered 
TF liquid form, the argon even sur- 
passes the 99.99% minimum purity. 
Gas has many industrial uses, includ- 
ing production of titanium, zirconi- 
um and other rare earth metals, and 
is an inert atmosphere for honey- 
mb panels for Mig and Tig weld- 
ing. Linde Co 


Cirele 102 


Recording paper 
PHOTO recording paper can provide 
nstantaneous visible record of in- 
rumentation test data. The photo 
recording material may be used with 
several new, special-type moving mir- 
ror galvanometer oscillographs. It 
should find application for immediate 
read-out of test results in the missiles 
ind aircraft field, ete. Eastman Ko- 
de Lo 
Cirele 103 


Bonding agent 


PRESSURE-bonding cement requires 
no priming, welding or heat-curing. 

m states. Called ““Nylosit 820.” the 
ew cement bonds nylon extrusions 
ind moldings to nylon, and nylon to 
metal. Cements set at room tempera- 
ture and are available in wide range 
ot viscosities lons I vchange and 
Chemical Corp. 

Circle 104 


Rust preventive 


VeTAL parts can be protected for two 
years or more during indoor storage 
with new water soluble rust preven- 
tive. A thin, transparent film is de- 
posited which remains soft after the 
water evaporates, “Protect-O-Metal 
No. 299” jis non-inflammable, non- 
toxic and practically odorless, manu- 
facturer says. C. W. Smith & Sons, 
Inc. 

Cirele 105 


NEW 4-in. disc support has been added 
to firm's line and is a companion support 
for 3-in. disc support. Items pictured are 
included in a disc support kit. The Nedco 


Co 
Cirele 106 
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Typical Sonoweld applications, left 
to right: insulated copper wire to 
insulated copper wire, without strip- 
ping; aluminum foil to aluminum 
condenser can; aluminum foil con- 
ductor to stranded copper wire 








ed 


SONCO WEL p® 


Ultrasonic Welding* 
without Fusion 


SONOWELD’ 


This revolutionary new metal-joining technique uses high- 
frequency sonic energy to effect a solid-state metallurgical bond 
between similar or dissimilar metals without fusion and without 
formation of intermetallic compounds. 


SONOWELD makes possible the welding of metals and shapes 
heretofore impossible to weld. Applicable to aluminum, copper, 
brass, zirconium, platinum, titanium, magnesium, carbon or 
stainless steel, gold, molybdenum, nickel, inconel, germanium, 
silicon, etc. Even the so-called exotic metals, such as tantalum, 
palladium, niobium, used in atomic energy applications, can be 
ultrasonically welded with SONOWELD. 

With SONOWELD there is no spark or sputter to contaminate 
surrounding areas. Welding is accomplished at relatively low 
temperatures, with low clamping force and negligible external 
deformation. Joints are excellent. 


Let us tell you more about SONOWELD — and how it may 
help you to better quality. Write us about your specific welding 
problems or application. 


SONGBOND CORPORATION 


A SUBSIDIARY OF AEROPROJECTS, INCORPORATED, WEST CHESTER, PA. 
Manufacturers of Ultrasonic Metal-Joining Equipment 
SONOWELD® ° SONOBRAZE® - SONOSOL DER 


*Ultrasonic Welding, originated and de veloped by Aeroprojects, In 








NEW! WELSH FACE SAVER 





New Welsh “TROJAN” Face 
Shield features rugged, 
lightweight, polyethylene 
headgear with simple ratchet 
MODEL 6500 adjustment with positive lock 
TROJAN \ . .. and green or clear 
Patent Pending eae acetate windows held 
securely to wide fibre spark 
guard by fibre band with 
three positive snap fasteners. 





WELSH Willingly Worn By Workers Everywhere 


WELSH S iacencte Ses Froidone, wt 
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TUFFALOY 


Resistance Welding Alloys 


¢ SPOTWELDING TIPS, a complete line .. . R.W.M.A. 
Standard Tips, ‘Tuffcap’ Standard Tips, Cold-Formed Tips, Cop- 
per-Tungsten Faced Tips and many “Specials”, all carried in stock 
in a wide selection of active types and sizes. 
¢ BAR STOCK, round, hexagon, square and rectangular. 
¢ FORGINGS, oc large stock of bars and wheels available for 
finishing. Special forgings to order, rough, or finish-machined. 
¢ WELDING TIP HOLDERS and ADAPTERS 
You too may depend on Tuffaloy, with its record of over twenty 
years of prompt service and consistently high quality. 

See your nearest AIRCO or TUFFALOY representative. 


Ask for Catalog and Price List. 


Air Repuction SALES COMPANY 
A Division of Air Reduction Co., Inc. 
150 East 42nd Street, New York 17, N.Y. 











NEWS s@e 6 5 Pee pee 


for the joining courses, but can be 
bypassed if one’s experience war- 
rants it. 

Both the metal joining courses will 
be conducted by Isaac Goodman, 
metals joining engineer, Westing- 
house’ Electric Corp., Bloomfield, 
N. J. All phases of joining will be 
covered, 

Students will be encouraged in 
each course to present practical prob- 
lems they have encountered in in- 
dustry. 


Oxygen producing plant 
built on Mesabi Range 


\ plant that will produce 65 tons 
of oxygen a day was built by the 
Linde Co, on the eastern end of the 
Mesabi Range to supply the mining 
pits at Minnesota’s largest taconite 
plant with oxygen for its jet-piercing 
operations. The plant was built near 
the mine to overcome the large costs 
of the inherent down-time of any 
oxygen plant, the cost of installation, 
storage and transportation. 

The plant consists of two phases 
designed to eliminate prohibitive 
costs. The first phase is the produc- 
tion of oxygen at the site of consump- 
tion, The second phase is Linde’s 
Driox liquid system designed to back 
up the producing plant so that when 
a shut down occurs for any reason, 
or if a special demand requirement 
arises, the plant will be able to sup- 
ply the open-pit mine with a continu- 
ous flow of oxygen. 


Experimental engines 


ONE of a series of experimental aluminum 
V-8 auto engines being lowered into test 
car. New engines weigh about 30%, less 
than cast iron engine. Developed by Gen- 
eral Motor's research and engineering staffs, 
the aluminum engines have undergone suc- 
cessful laboratory and road tests, the firm 
reports. 
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School proves value; 


B & D reap benefits 


Because Frank Robinson, general 
foreman of the Hampstead, Md.. 
Black and Decker plant, attended the 
customer grinding course offered by 
Norton Co., he increased the edge 
life of his firm’s carbide boring tools 
by as much as ten times, 

In a class session devoted to better 
tool grinding, Robinson learned the 
principle that a finer abrasive pro- 
duces a stronger edge. Tool life can 
be increased by using a finer grit 
220 or 320) diamond wheel for the 
finish grind on carbide tools. Re- 
turning to his home plant, Robinson 
decided that if a finer grit gave a 
better edge, he would try a very fine 
wheel. He assembled a special grind- 
ing attachment mounting a 1500S 
grit Norton diamond wheel, and re 
sults proved very good. 


Union Carbide to build 
$4 million laboratory 


Union Carbide Corp, has an- 
nounced plans to build part of its 
planned $12,000,000 — four-building 
project at East View, N. Y.. and will 
start construction immediately on a 
$4,000,000 technical service labora- 
tory. The new lab will be built on 
a 280-acre tract near East View, and 
will be ready for use by late 1959 or 
early 1960, 

Carbide had originally planned to 
build four new buildings on the site, 
but postponed its plans in February. 

The new building will have three 
stories, the main building having a 
total floor space of 85.000 ft. and 
accommodating 53 individual labora- 
tory units. A 200-seat auditorium will 
also be part of the building. 

Programs carried on at the lab 
will in lude the compilation and de- 
velopment ol data on the pulp and 
paper, plastics, automotive, atomic 
energy and aviation industries. 


TV show presents 
welding on the farm 


Ned Nyberg, St. Louis welding 
consultant, recently demonstrated 
various ways welding and cutting 
can be used on the farm on TV 
show “Town and country,” KMOX 
PV, St. Louis. 

Subjects covered by Nyberg in- 
cluded “Oxyacetylene welding, braz- 
ing and cutting.” “Electric weld- 
ing.’ “Identification of metals,” 
‘Maintenance and hardfacing.” 

St. Louis area welding suppliers 
furnished Nyberg with the equip- 
ment and operators needed for the 
shows. 
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NEVER AGAIN!-cut-fit-trim-refit-recut-—refit 


PAT. NO. 2408517 


H & M SHAPE CUTTER 


Accuracy in cutting or beveling saddles, tees, els, or other designs has 
long been a time-consuming, trial-and-error process in pipe fabricating. 
Today, however, you can produce precise cuts and bevels the first time— 
with an H&M Shape Cutting Attachment! 


The H&M Shape Cutter is actually steered around the guiding template 
by exerting the proper spring tension on the sliding torch assembly. The 
cutting torch is thereby forced to reproduce the exact shape desired 


Eliminate those costly “re-cuts”’ and “re-fits” with an H&M Shape 
Cutter. Then—do it once, and you've done it right! 


FULL DETAILS PIPE BEVELING MACHINE COMPANY 
AVAILABLE 311 E. Third Se. Diamond 3-024! 
IMMEDIATELY rm me TULSA, OKLAHOMA 


the MODERN METHOD 
of Transporting Compressed Gases 











Ech gas supply TRAILERS 
Se [aulored just forY OU 


e@ MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 
© CAPACITY — to meet YOUR Requirements 


@ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


INDEPENDENT ENGINEERING COMPANY. Inc. 
“Warusfuctarars of 


“consucrins (J (3 (00) DESIGNING CYLINOERE AND Gas PRBOUCING caUIPNERT 
ACETYLENE + OXYGEN + NITROGEN- ARGON 





RESEARCH 


O'FALLON 5S, ILLINOIS 








“It certainly is a relief to have fumes 
and heat removed while I'm welding. 
The Ruemelin Collector has great suction. 
!t makes a day's work pleasanter!" 


Seetae bets ctestasaae| 


| 9 REACH 


a RADIUS 


Ruemelin Fume Collector in operation. 


RUEMELIN MmFc. co. 


MANUFACTURERS AND ENGINEERS 


3880 NORTH PALMER STREET ° 


SAND BLAST AND DUST COLLECTING 
MILWAUKEE 





Welding shops equipped with 
Ruemelin Fume Collectors are as- 
sured of a clean shop atmosphere. 
Noxious fumes, heat andsmokeare 
thus 


conditions, les 


eliminated at their source 
improving working 
sening fatigue and paving the way 
for 


increased plant production. 


The Ruemelin Fume Collector hood 
can be 
needed anywhere 
No tedious adjust- 
Just pull the in 
let hood to the welding position 
and you are 


instantly placed where 


in the booth 
welding area 


ments necessary 


ready to go 


Note the new spring-loaded 
counterbalance 
which makes 


mechanism 
Collector 
much easier to handle. Ask for 
Bulletin 37-E illustrating this 
new feature. 


Fume 


EQUIPMENT 
12, WISCONSIN, U.S. A. 


DISTRIBUTORS! 


Looking fora 
Good Line? 


Get the money-making facts now about ELMET Brand 
pure and thoriated welding electrodes, the top line in 
its field. 


Attractive discount schedule 
Steadily growing demand 
An all-industries essential 


Ample stocks carried at all times 


Prompt sh ipme nt assured on all orders 


Old established firm in business since 1929. 
Wire, phone or write 


Elmet Division 
North American Philips Company, Inc. 


1 


558 Lisbon Road, Lewiston, Me. 





Abrasive machine show 
attracts men, machines 
The third 


abrasive 


annual national coated 


machinery show drew sey 
eral thousand production men from 
all parts ol the | mais 


foreign 


from. six 
150 


week-long 


and 
view 
The 
show was sponsored by and held at 
Behr-Manning Co.. Troy, N.Y.. divi- 
sion of Norton Co, 

Production 
with 


countries to new 


abrasive machines. 


work 


na- 


men brought 
them to. test 
chine’s grinding and polishing per- 


preces new 
formance, 


Larger frames. bearings and drive 

significant ad 
tool design. The 
the work 


area. and to more thorough filtration 
and 


trains were among 


vances in machine 


addition of coolants to 


of grinding swarf other con- 


taminants from the coolant flow was 


viven much attention. 
Featured 
90 in 


were: a 150-hp grinder 


using a wide abrasive belt for 


mechanical descaling and heavy re 
moval: 
lor 


and a 


a 40-ft longitudinal polisher 
tube, bar forms: 


fully 


and extruded 


centerless grinder with 


automatic gaging 


Philips gas liquefier 
earns gold medal 

Philips Research Laboratories, 
Kindhoven. Netherlands, has been 
awarded the Kamerlingh Onnes Gold 
Medal for 1958 


for developing a gas liquefier which 


The award was given 


Is a source of liquid all or nitrogen 
work in lab 
oratories and industrial plants. The 


for low temperature 


machine recondenses and separates 


gases, and produces temperatures 
200 F, The Onnes medal 
the pro 


duce liquid helium at Leiden in 1908. 


down to 


is named for first man to 


Stud welding firm 
starts Canadian plant 
KSM_ Products, 
V ille. New 
KSM of 


Ontario. Sales manager 


Merchant 

has established 
Ltd, in 
for 


produc e stud 


Ine.. 
Jersey, 
Canada. Toronto. 
the new 
addition which will 
welding equipment, accessories and 
welding studs, is William Pennycook. 


Karl Wells is plant supervisor. 


ASTM elects 
new president 

Kenneth B. Woods, head, school 
of civil engineering, Purdue Uni- 
versity, was elected president of the 
ASTM at the Olst annual meeting 
held in Boston, Mass., recently, 
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Metals Institute offers 
oxyacetylene welding course 


Metals Engineering Institute, a 
division of American Society for 
Metals, Cleveland, Ohio, is offering 
1 15-lesson illustrated course in 
oxyacetylene welding. The course, 
under the supervision of John H. 
Zimmerman manager of gas proc- 
esses for the Linde Co.. includes 
study of production welding, inspec- 
tion and hints on how to run a small 
welding operation, The course is 
open to individuals on a home study 
basis, and to employers for use in 
organized group study plans. For 
further information write: Metals 
Engineering Institute. 730 1R Euclid 
Ave., Cleveland 3, Ohio. 


Adams Spot Welder 
changes owners 

Tom Zilka, Portland, Ore., has. re- 
ently purchased the Adams portable 
spot welder, which has been nation 
illy distributed by welding equip- 
ment dealers since 1945. Zilka will 
keep the basic design of the unit. 
but will add to it an all-in-one con- 
trol panel and six varieties of guns 
to be used with the unit. 


Full-color movie 
shows aluminum welding 


Reynolds Metals Co. Louisville. 
Ky has produced i ) 


movie that demonstrates simple and 


‘ 
}minute sound 


practical methods of welding alumin- 

um Aluminum welding . . . differ- 

ent, not difficult.” is available without 
ge for showing to business firms 
other organizations. 


Panhandle steel assets 
transferred to local firm 


\ssets totaling approximately one 
half million dollars were transferred 
from the American Petrofina. Inc.. 
Abeline Texas, holdings in Pan 
handle Steel Co.. Wichita Falls. Tex 
as, to a newly formed Wichita Falls 

rporation headed = by Roger M. 
little 


Ohio State expands 
Davis welding library 


Ohio State University’s Davis 
Welding Library has added a Facsi 
(fast access, coded small images ) 
kit of references to its holdings. The 
kit contains coded, punched cards 
covering articles on non-destructive 
testing. The articles are reproduced 
in their entirety, in reduced form on 
one card, and read with a reading 
olass. 
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CUT COSTS /] 


Blast Metal Away with ARCAIR 


Here's metal removal to beat anything you've ever seen before! 
Arcair Torch cuts, gouges, grooves, bevels or flushes off avy metal 

. does it faster, cheaper, through a revolutionary combination 
of the electric arc and ordinary compressed air. 


Inexpensive to install, economical to operate, easy to use 
—Arcair works with any standard arc welding machine. 
WRITE TODAY FOR 

COMPLETE INFORMATION! 


eke 


Al car . Metal Removal Torches 


427 S. Mt. Pleasant St.. Lancaster, Ohio 


CARBON 
WELDER BRUSHES 


for all types 
and makes of 
welding equipment 


Dicatiaan you need 

from one source, with one 

responsibility. The fast, economical way 

to order. Catalog gives complete specifications, 
factory numbers, scaled drawings, etc. 

Write for your free copy today. 


WHOLESALERS: 
Some Distributorships still open. 
Write for information. 


BECKER BROTHERS CARBON CO. 


3450 SO. LARAMIE AVE + CICERO 50, ILLINOIS 








BIG 98 


WELDING AND CUTTING OUTFIT 


Complete — nothing else 


to buy onty 


wn 
Ze, 


e@ Welds up to 
with tips included. 


@ Cuts 1” steel (up to 


i 5 ad 4” with optional tips). 
cs e@ Slip-in tips seat perfectly 
‘ by hand—no wrench needed. 


e Exclusive “‘Flo-Trol’”’ diaphragm protects 
against back-fires; eliminates seat burn out 


Each set is packed 
in ‘easy corry"’ carton 
Contains everything needed 


"| SMITH WELDING EQUIPMENT CORPORATION 
‘) 2633 FOURTH STREET S.E. * MINNEAPOLIS 14, MINNESOTA 


Our 40th Year 





PN -Ze}. ft -32) 
Offers You Over 200 PROVEN 
Standard Stock Models 
of Quality POSITIONERS 
‘POS ONEERED 


i i ents ¢ 
PT tea 
to your exe . Aronson TracTred (T.M. Reg.) Turning Rolls for thin-walled 
heavy cylindrical work to 27 tons capacity. Zero to 100 IPM 
turning speed and Built-in Grounding 


Patented 


Aronson Universal Balance 
Positioners (TM. Reg.) 
Position your weldments 
effectively, instantly for 
downhand welding 
Capacities to 2000 Ibs 


Heavy Duty Precision Built Rubber and Steel Tired 
Turning and Pipe Rolls, 100% overload protected 
Capacities to 600 Tons 


Fully Automatic Gear Driven Pos Mode! D Gear Driven Positioners 
tioners, featuring Geared Elevation Compact, Precise, Rugged 2 | 
135° Tilting and Variable or Capacities to 1000 Ibs " —_ 
Constant Speed Rotation Rugged Head and Tail Stock for positioning 
Capacities to 350,000 Ib bulky weldments between centers. Table 
Backup for Zero Deflection, Magnetic 
Braking. Capacities to 160,000 Ibs 
Geared Elevation Optional 


Heavy Duty Floor Turntables with 

Precision speed control and Mag- 

netic Braking, used for welding, 

= burning, X-raying, etc. Capacities 

to 120,000 Ibs., various heights 
and speeds 


Bench Turntable Automatic Posi 
troners with Mercury Grounding 
Capacities to 500 I! + 


FOnSONn MACHINE COMPANY 
ARCADE, NEW YORK 


Quality POSITIONERS by+ 


Manuscript deadline nears 
in resistance welding contest 
September 15, 1958 is the deadline 
for manuscripts on resistance weld- 
ing in the contest conducted by the 
Resistance Welder Manufacturer's 
\ssociation. Applications to enter the 
contest had to be in by July 1. and 
those who entered have until mid- 
September to complete and mail their 
papers, 


Detroit firm gets 
inspection machine 


\ new mass spectrometer leak 
added to Wall 
Corp.'s brazed assembly 
facilities at the Detroit 
plant. “We are now equipped to per- 


form high tolerance leak detection 


detector has been 
Colmonoy 
inspection 


functions for our customers.” says 
R. L. Peaslee, division vice presi- 
dent and general manager. 

The new equipment can exhaust 
parts down to below | micron pres- 
sure for vacuum testing with helium. 


AWS president at 
Independence christening 


G. O. Hoglund, president of the 
American Welding Society, and Fred 
L. Plummer, national secretary. at- 
tended the recent christening of the 
Independence, the fourth aircraft 
carrier in the Forrestal class. Over 
3,000,000 Ib of eletcrodes were need- 
ed to weld the carrier that is as high 
as a 10-story building, and has a 
flight deck of four acres. 


Rensselaer probes 
welding ductile iron 


A program of research in welding 
ductile iron was recently undertaken 
by Rensselaer Polytechnic Institute, 
Troy, N.Y., under contract to Inter- 
national Nickel Co. Conducting the 
investigations are Dr. Ernest F. 
Nippes, director of welding research, 
Dr. Warren F. 
welding research, and associates in 
the Institute’s department of metal- 
lurgical engineering. 


Savage, supervisor of 
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Pipe Line News 

The Federal Power Commission 
has accepted the Ohio Fuel Gas Co.’s 
application to about 39 
miles of to be replaced by 
miles of natural gas 
pipeline in Ohio. Construction is esti- 
mated at $2,163,000, and retiring the 
59 miles will cost $91,000. (Salvage 


of retired sections should total about 
$109,000. ) 


abandon 
pipeline, 
a proposed 5] 


lranscontinental Gas Pipe Line 
Houston, will build about 13 
miles of lateral pipeline and a meter 
station at the South Duson Field in 
Lafayette Parish, La. 
transport 


( orp., 


. to receive and 
gas to the firm’s 
Cost will be 


natural 
main transmission line. 
$265,319. 

Lone Star Gas Co., Dallas, has 
been authorized to construct and op- 
natural gas pipeline facilities 
during 1958 at a cost of $1,750,000. 
Lone Star will build various lateral 
pipelines, 


erate 


compressor stations and 
treating plants. 

Natural Gas Pipeline Co. of Ameri- 
ea, Chicago, will build natural gas 
pipeline facilities at a cost of $86.- 
158,000. The firm plans to build 232 
miles of 0-in. loop line between 
Joliet, Ill. and Beatrice, i *-b.. (in- 
stead of 59 miles) about 258 miles of 

miles of 26 in. loop 
Fritch, Tex., and Bea- 
trice, (in lieu of 337 miles). 


Trunkline Gas Co.. 


been 


$6-in. and 21 


line between 


Houston, has 
authorized to build a_ pipeline 
Red River in Louisiana. 
Estimated to cost $1,750,000, it in- 
cludes two 24-in. pipelines, each 
240 ft long, across the rivet 
at Rapides Parish, La. 

build 13 miles of 
20-in. natural gas pipeline was given 
New York State Natural Gas Corp.. 
Pittsburgh. It will replace 12.9 miles 
of 12-in. line, at a cost of $923,900. 


crossing the 


about >: 


Permission to 


Radiation research 
expanded by Linde 


Linde Co. has constructed a radia- 
tion laboratory on the grounds of 
N. Y., lab. The new 
lab has a cobalt 60 gamma ray source 
to study the effects of radiation on 
various industrial materials. 

Researchers will be safeguarded 
by equipment that includes a 36 in. 
thick lead glass observation window 
and a set of manipulators called 
These are actually 
mechanical arms inside the cell that 
react to controls operated outside the 


its Tonawanda, 


“master slaves. 


observation window so operators can 
safely move objects within the radia- 
tion cell, 
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HANDI: HEET 


AIR LP- GAS | 


SOLDERING TORCH " 


3 . , Torey oa 


Kir 


Plumbers 


Refrigeration and air 
conditioning work 


Electricians 


Auto repair 

Set is packed in handy 
Tile layers metal carrying case 
Note new compact pre 
set LP-Gos regulator. 


Many others 


Provides economical heat for many jobs 


Burns air and LP-Gas only . . . assures hottest, most efficient and economical 


flame possible with comparable equipment. Use for soldering, light brazing, 
general heating, etc. Features Slip-in tips that seat by 
many 


hand; foolproof 


pre-set regulator; accessories. Adapts easily for use with acetylene. 


SMITH WELDING EQUIPMENT CORPORATION 
2633 FOURTH STREET S.E. + MINNEAPOLIS 14, MINNESOTA 


TOP WELDERS CHOOSE MANGANAL BARE because: 


1. lt makes the strongest welds fastest. 

2. No coating; no slag; no chipping. 

3. Workhardens to 550 Brinell; tensile strength, 
4. 100°, metal deposit; every ounce counts. 


150,000 psi. 


For the most effective and economical reclamation welding of 
© parts worn through impact and abrasion. 


STULZ-SICKLES CO. 


PORT AVENUE at JULIA ST. ELIZABETH, NEW JERSEY 





THIS IS LOW COST WELDING! 


When a touch on a button moves weldments like these into the correct, most 
convenient position for a downhand pass, you get more arc time, more welding at 
lower cost. C-F power operated Positioners rotate the work in a full circle at any 
point in a range of 135° from the horizontal—giving welders a choice of an infinite 
number of downhand welding positions instantly. 

Every requirement for faster, better positioned welding—constant or variable 
speed table rotation, full 135° tilt, self-locking gearing which holds the table in any 
position, oversize built-in main tilt, and rotating bearings, choice of two base styles, 
and many other features—are built into C-F Positioners, 

C-F Positioners are available in Hand or Power operated models 
in capacities up to 30,000 Ibs. and larger. 

Write for the new C-F Positioner Catalog 
CULLEN-FRIESTEDT Co. 
1302 S. Kilbourn Avenue Chicago 23, Illinois 


and are made 


yY 
positioned welds 


CULLEN-FRIESTEDT CO., CHICAGO 23,1LL. {mean ete, now 


economical welds 


NATIONAL CARBIDE 
IN THE RED DRUM 


va 


HIGHEST 
QUALITY 


DUST FREE 


DEPENDABLE 
SUPPLY 


Write for the name and address 
of the NATIONAL CARBIDE supplier nearest you 


National Carbide Company 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
GENERAL OFFICES: 150 EAST 42ND STREET, NEW YORK 17, N. Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 
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COMING 
EVENTS 

SEPT. 8-10: Canadian Section, Compres- 
sed Gas Association meeting, Seign- 
iory Club, Montebello, P.Q., Canada. 

SEPT. 18: NEMA Arc Welding Section 
Quarterly Meeting, Cleveland. 

SEPT. 25-26: NWSA Eastern Zone Meet- 
ing, Benjamin Franklin Hotel, Philo- 
delphia. 

SEPT. 29-30: NWSA Central Zone Meet- 
ing, Morrison Hotel, Chicago. 

OCT. 20-24: National Safety Congress 
and Exposition, Hotels Conrad Hilton 
Congress, Morrison, La Salle, and 
Hamilton, Chicago. 

OCT. 27-28: NWSA West Central Zone 
Meeting, Hotel Muehlebach, Kansas 
City, Mo. - 

OCT. 27-31: 1958 National Metal Expo- 
sition and Congress, Cleveland Public 
Auditorium, Cleveland. 

OCT. 30-31: NWSA Western Zone Meet- 
ing, Riviera Hotel, Las Vegas. 

DEC. 1-2: NWSA Southeastern Zone 
Meeting, Dinkler-Tutwiler Hotel, Birm- 
ingham, Ala. 

DEC. 4: NWSA Southwestern Zone Meet- 
ing, The Statler Hilton, Dallas, Tex. 

DEC. 4: NEMA Arc Welding Section 
Quarterly Meeting, Chicago. 

JAN. 26-29: Plant Maintenance and 
Engineering Show, Cleveland Public 
Auditorium, Cleveland. 

MARCH 12, 1959: NEMA Are Welding 
Section Quarterly Meeting, Pittsburgh 

MARCH 16-20, 1959: ASM Western 
Metal Exposition and Congress, Pan- 
Pacific Auditorium and Ambassador 
Hotel, Los Angeles. 

APRIL 7-10: 1959 AWS Welding Show 
International Amphitheatre, Chicago, 
ill. 

JUNE 4-5, 1959: NEMA Are Welding 


Section Quarterly Meeting, Hot Springs, 
Va. 











Tube Turns makes 
titanium fittings 


\ complete line of welding fittings 
and flanges of commercially pure 
grades of titanium to match every 
schedule and size of titanium piping 
made is being manufactured by 
Tube Turns, a division of National 
Cylinder Gas Co., Chicago. 


Distributor appointments 


fronson Machine Co., Arcade, 
New York: Airline Welding and 
Engineering Co., Hawthorne, Calif.; 
Texas Welding Supply Co., Dallas, 
Texas; Arcet Equipment Co., Rich- 
mond, Va.; Dye Oxygen Co., Ine., 
Phoenix, Ariz.; Kirk-Wiklund Co., 
Kansas City, Mo.: R. and R. Welding 
Supply Co.. Des Moines, lowa. 

{lloy Rods GOs York, Pa.: Lac ey 
Automotive Parts Co., Salinas, Calif. ; 
Engle Welding Supply Co., Des 
Moines, lowa. 
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About 
people... 


Frank S named 


lube Turns’ new nuclear 
plant section of 
the sales development department, 
Louisville, Ky, 1955 he has 
specialized in application of welding 
fittings and flanges of piping systems 
ol 


Briges has been 
manager ol 
and 


energy powel 


Since 


atomic reactors and modern elec- 


trv power! plants, 


ID iis 
ning 
Electric Corp.’s 

Buffalo. He is a 


American Society 


R. Giler is new product plan- 
specialist for Westinghouse 
division. 

member of the 
for Metals and the 
Vacuum Society. and has 
written papers on vacuum metallurgy. 


welding 
\merican 


Daniel I first assist 
ant manager of Johnson Mfg. Co.., 
Irn Mit. Vernon, Ia, The newly 
created position entails handling sales 
ind engineering services for the 

1s line of solder 


Jones is the 


and fluxes. 


Dr. Bernard Kopelman is new direc- 
tor of market development for Syl 
vania-Corning Nuclear ¢ orp. He will 
develop new products, as weli as new 
iarkets for current products. 


Major 
USM(¢ 
of industry development, headquar- 
tering in Budd’s Los Angeles office. 
served in WW Il and Korea. 
ind has been director of Public In- 
Recruiting and Marine 
history while in the service. 


General Clayton C. Jerome, 


will join Budd Co. as directo 


he rome 


formation, 


Robert I 
distribution equipment sales manager 
of the Square D Co. and will head- 
Detroit. Distribution 
equipment division produces circuit 
breakers, switchboards, lighting pan- 
els and related equipment. 


King has been appointed 


quarter mn 


Jerome 


King 


WELDING ENGINEER—August, 1958 


Taylor Perkins 
Calorifi o.. Cleveland, re- 
announced four 
Stevenson H 
charge of 


Harris 
cently personnel 
Taylor, for- 
staff produc- 
tions, is now executive vice president. | 
Leigh H. Perkins, former sales man 

ager, is new vice president in charge 
of sales and Roy | 
sistant sales 
manager, Richard M. Peck, plant su- 
perintendent, has been named works 


changes: 
merly in 


| 


Ra synussen, as 
manager, is 


sales now 


manager. 


National Cylinder Gas Div. has ap- 
pointed Otto H. Wilhelm manager of 
the Columbus district; A. D. Fischer | 
manager of McKees Rocks, Pa., dis- 
trict: and Charles H. Diment, man- 
ager of the Cincinnati district. The 
company has and nitrogen 
plants in each of the three head 
quarter cities, and acetylene plants 
in Columbus and McKees Rocks. 


oxvgeen 


James H. Bly has been named assist- 
ant sales manager in charge of do- 
High Voltage Engi- 


neering Corp., Burlington, Mass. He 


mestic sales at 
formerly supervised engineering ac- 
related to X-ray 
in industrial radiographs. 


tivities generators 


Denison Engineering Div.. American 
Brake Shoe Co., Columbus, Ohio, 
recently announced the following ap- 
pointments: Robert F. Norris, plant 
manager, Ohio: Carl W. 
Lindahl. works manager, Columbus: 
George T. Hays, director of purchas 
ing. 


Delaware, 


Fred C. Stockinger has been trans 
ferred to the home office of Bay 
State Abrasive Products Co.. West- 
boro, Mass., to assume the new posi- 
tion of assistant sales manager for 
the company’s grinding wheel sales 
organization. Robert F. Kelleher will 
replace Stockinger as west coast dis- 


trict manager. 


Frederick F. H ood has been elected 
assistant to the vice president, pub- 
licity and advertising, of  Inter- 
national Nickel Co. of Canada. Ltd.. 
and assistant vice president of the 
company’s U.S, subsidiary, The In- 
ternational Nickel Co.., New 
York City. 


Ine.. 


To protect workers 


from radiant heat... 


Shield them with 
economical barriers of 
J-M ALUMINIZED 
Asbestos Cloth 


Radiant heat is a major cause of dis- 
comfort and fatigue that reduces 
efficiency and causes accidents. Eco- 
nomicalnewJ-M Aluminized Asbestos 
Cloth reflects 90% of all radiant heat 
.. . helps maintain high production 
and good safety practices. 

This new J-M material is a rigidly 
tested combination of aluminum and 
Asbestos. It retains a great degree of 
strength at temperatures up to 1400°F 

over long periods of time—and can 
be used for curtains, shields, blankets, 
hoods and covers to protect workers 
from flame as well as 
radiant heat. 


For further data, 
write Johns-Manville, 
Box 14, New York 
16, N. Y. Ask for 
Brochure TX-2A. y 


PORTABLE SHIELDS for 
emergency jobs near 
heat or flame can also 
be made with this J-M 
Aluminized Asbestos 
Cloth. 


JOHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS 1858—1958 
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Get the exact current for 
quality welding! 
use THe IONG-TEST 


AC-DC AMMETER 
Don’t assume your w ler re using th 
right amperage 

welding quality with the ¢ 

AC-DC Ammeter, th 

ment that measure 

direct current. Snap t 

trode cable for in ’ 

in five types with intercl 

to 1000 amperes , 

scale. No coils or wir 


electrical connection 


=a 
COLUMBIA ELECTRIC MFG. CO. 


4551 Hamilton Avenue* Cleveland 14,Ohio 





ORNAMENTAL IRON 


CASTINGS 


MORE THAN 400 DESIGNS for making up 
ornamental iron grille work, cuiumns, rails 








A design for every style of architecture 
Complete range of standard sizes 


in pe 
32-Page Catalog 


Tenn. Fabricating Co. 

1259 Grimes 

Memphis 6, Tenn. 

Please send 32-page catalog 
the Ornamental Iron Shop.” 


Name. 





Company. 
Address 
Se tat 


= 


r 
1 
| 
| 
| 


7] 
tN 


Forty-year old American Welding & 
Mfg. Co. recently re-organized oper- 
ating and sales personnel at its plants 
in Warren and Niles, Ohio. Frank J. 
Shanaberg will become manager of 
sales for the Industrial Div. plant in 
Warren. He replaces M. R. Minnick, 
vice president-sales, who has resigned. 
George E. Stalle has been named gen- 
eral manager of the Building Prod 
ucts Div.. Niles, and lames R. Dorar 


was chosen field sales manager. 


{1 Trail, who has headed the Roch 
ester. N. Y.. office of Vickers, Inc 

has been promoted to district sales 
manager of the firm’s Cleveland of 
fice. 


Knowles B. 
president of Dix Engineering Co., 
Inc.. Lincoln Park, Mich., has been 
elected president of the Meteo Sys 
technical and 


Smith, executive vice 


tem Contractors. a 
trade organization. 
Gene i edereilt has beer named di 
rector of advertising and public re 
lations for Chemetron Corp., Chi 
cago. 

The newly-created post of eastern 
region sales manager for Tube Turns, 
Louisville. Ky.. will be filled by Jack 
D. Tolliver. manager of the 
development department. Tolliver 
will be replaced by Kk dward F. Har 


and will 


sales 


rington, headquarter in 


Louisville. 


Newly-appointed general sales man- 
ager of Magnethermic Corp., Youngs 
town. Ohio. is James K. McLaughlin. 
Assistant general sales manager will 


be Peter {. Hassell. 


Oxygen spec ialist Kurt Kuhlmann is 
new general plants superintendent of 
Industrial Air Products Co., Port- 
land. Ore. He replaces Levon lose- 
phanin. 


George E. Kennedy has been named 
branch manager of Nelson Stud Weld- 
ing Div., Gregory Industries, Inc.. 
Lorain. Ohio. He will serve the seven- 
state Chicago territory. George A. 
Vedsker has been appointed Cleve 
land branch manager. 


Lincoln Electric Co.. Cleveland, Ohio. 


has announced the appointment of 


the following three district managers: 
John F., Kotchian, North Haven. 
Conn., office: Charles M. Richard 
son, Franklin, Pa., office; William 
F. Fischer, Phoenix, Ariz.. office. 


John Kmet is the new plant super- 
intendent for the General Split Corp.., 
Milwaukee. 


eee. 0 


<< - 


= 


\} Tempil’ 
CORPORATION 


i 
: 132 WEST 22nd ST., NEW YORK 11, N. Y. 





"empilstles 


FOR ALL HEAT-DEPENDENT 
OPERATIONS ... 


Sixty-three different compositions 
enable you to determine and con- 
trol working temperatures from 113° 
to 2000°F. TEMPILSTIK® marks on 
workpiece “say when" by melting 
at stated temperatures — plus or 
minus 1% 
Also available in liquid and pellet 
form . . . Write Welding Sales 
Dept. for sample TEMPIL® pellets 
. State temperotures of interest 
i? — please! 


A, 
e 


Y 


eS, On ee ee ee ee 


EISLER VERTICAL TYPE PRESS WELDERS 


We also make a complete line of Spot and 
Wire Butt Welders. 


Write for Cat. No. 93-57 


EISLER VERTICAL PRESS TYPE SPOT WELDER 2 ond 3 KVA 


SPOT WELOER GROUP Ne. 93-v- Ss 


EISLER 
ENGINEERING CO., INC. 


Charles Eisler Jr., President 
749 So. 13th St., Newark 3, N. J 
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HEALTH PROTECTING... 


Fn 








CAST IRON 


WELDING 
No. FLUX 


ALSO 


for Brass, Bronze, etc 
e Welding Flux 

ze Welding Cast Iron 
t Aluminum Flux 


um Flux 
Flux 


un 
Welding Flux 
x for Extruded Bronzes 
r Flux for Aluminum 
jur, and all Silicon. Bronzes 
for Magnesium Alloys, Dow 


aww Oe~4uatwn 


16 er er Paste Flux 


Profit by the Use of One or More 
of These Products 
t ted ¢t your needs and 
All ANTLBORAX Products 
. { la nd free sample 
ANTI-BORAX COMPOUND CO., INC. 
FORT WAYNE, INDIANA 











Really FIVE 
TOOLS in ONE 


Yes, actually a 

BOYCE Centering 

Head replaces 

d The Protractor ay 
7 The Centerhead i 4 

df The Center Punch 

7 The Level 

df The Scale 


Determines 
Center Line at 
any Degree and 
Measures 
Degree of 
Declivity 


DIAL 


Weighs SET LEVEL 


only 9 ozs 
Pocket size. 


Y type head accurately machined with tangents 
and tips for centering and aligning. Dial Set 
Level in graduations of 2V2 and 10 degree 
markings. Punch of Drill Rod with hardened 
point—insuring long service. Send for complete 
description. 


CONTOUR MARKER CORP. 


1843 E. Compton BI., Compton, Cal. 


Also Mfgs. of Contour Markers, Redius 
Markers and Pipe Flange Aligners. 


BOYCE CENTERING HEAD 
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30 YEARS AGO | 


(Taken from the Welding Engineer 
of August, 1928) 


Underwater 

portant part in the 
the new Hudson River 
York City. Steel 
were nstructe 
-oncrete piers 
completion of 

dams project 
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piles each a day 
30 YEARS AGO 
John B. Tinnon has } 
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of Metal and Ther 
30 YEARS AGO 


Press I rake i 
simplified and impr 
Cincinnati Shaper 
started to build 
steel plates. Weld 
nate the use of 
iron castings 

lem of breakags 
duty and overl 
brakes were sul 
that the new weld 
solved the breal 
the growing popu! 


sonstruction 


_ 


30 YEARS AGO 


Much experience was gained in 
the construction of the arc-welded 
steel factory building of the West 
Philadelphia works of General 
Electric Co. Considered were: The 


competency of weldors, type and 


strength of weld needed when de 
signing, cleanliness of steel to be 
welded, and shop welding as 
many pieces as ¢ 

field welding. 


sssible to avoid 


-30 YEARS AGO 


An editorial proposed that good 
welding is usually 
welding. It cites the case of weld- 
ors who were trying to hurry 
through a job on a high pressure 
gas pipe line, and turned out be- 
low standard welds. When a rule 
was instituted to limit the number 
of welds to be completed each 
day, the result was better welds 
and a lower cost per weld due to 
less gas and more skill being used. 


economical 








For 


Years 


HI-AMP 


has been FIRST with every impor- 
tant advancement made in 


ELECTRODE 
HOLDERS 





Brilliant Red Tips and Trigger—Bright 
Yellow Handle all Glass 
Outstanding safety feature! 


LENCO. inc. 


Box 189, 


Fibre, an 


Jackson, Mo. 








No Other Product Can Do 
a Galvanizing Job Like 


Geloalloy 


Does - HERE’S PROOF 


~~ Heat welded seam on galvanized 
sheet to 600° with Torch 








Rub GALVALLOY 
against heated  sur- 
face as shown — now 
spread with wire brush for a bright finish. 
GALVALLOY Covers the Same 
Amount of Area with 1/5 the 
Amount of Material. 

Send today for Testing Sample and you'll 


learn Why GALVALLOY has no equal for 
ANY Galvanizing Job. 


METALLOY PRODUCTS CO. 
1233 S$. BOYLE AVE, LOS ANGELES 23 
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free literature .. . «. . . USE CARD OPPOSITE 


51. GENERATOR—Hobar 
Folder DM-74 details 400 
heating generator, tells ly simplifies pre 5. CARBON AR¢ Ho 
heating and stress relievin f are y letin DM-72_ tells 


ispects of rectihers and late 


joints. luced cleaning room 


mpressed air ¢ 
52. WELDER—Ergolyt: le] 
131 a-c welder for sma shop 1 oT 66. RECEIVING TUBES General 
maintenance departmen Interchangeability cl 
pace. Inc ludes specincat cteristics of tube 


specications and 


53. CHEMETRON 

Corp. Attractive new 
activities of firm, for 
Cylinder Gas Co. In 


STOR) pin connections 
LININGS— Ka 
Handbook covers 
services of company s lining fi 
sidiaries and affiliate pal tion, inclu table 
onventional and uny 


54. ELECTRIC HOISTS ids and salts 


& Cable Co., Inc. Eight- tin 
133D contains data on structic t 68. ZIRCONIUM 
dimensions, etc., of electric hois Sharon Metals 


ind processing 


55. SOLENOID VALVES—Atl ties and 
Valve Co., Inc. Catalog 200-A dese1 
types of valves and aj 69, ALLOYS—Cerr 


flow charts and _ price 


orro 


36. SOLENOID VALVES—<Automat 

Switch Co. Brochure iliustrates ALN ° RI rool ING 
primary and secondary il Corp. Exampl 
surized water reactors. Includes fica n use to reduce ret 


tions and application data isin 


57. WELD WIRE— Pa; ind 71. X-RAY ANALYSIS 
Div. Comparison chal li ‘ Philips Co, Covers pring 
gas welding rods, baré | rodes —_ ind application and use 
matic welding wire and m ’ ( trate differences betwe: 
liffractometry and spect 
98. FILMS—DuPont ¢ i 
describes types of film exposure ' . 72. PLATE COll Dea 
processing and calibratios 


Bulletin number 5) dis 


raphy on Dosimeter film usage ions, features and appl 


- nm P heating and cooling 
59. SALT BATH FURNACE—Ajax 


tric Co. Catalog 117 ove rnace ! 73. GAS MANIFOLDS 


cludes conventional | atest mod Sales Co. Catalog 829 


Technical data include temperit : on cylinder 
martempering curves 


capacity 

dimensions and desc 
inifolding 

(0. FLAME HARDENIN 

Flame Hardening Co, | chart 74. SHAPE CUTTING 

range for hardness ing Co fooklet dese 

quired in rolls; size ipe cuttin 


mac hines 
flame-hardened for st 


tions and specification 


TE tu ~ i rrams ‘ Wy 
61. TELEVISION EFOUIPMED : | > am ind 
Precision Laborat« ry i ial eets 


shows types of cameras ' inits. mor 75. COMPOSITI MI 


tors, accessories and projec systems Brid ind Tron Co. De 


their varied applicat of composite met 
62. MANGANESE ted continuous bond betweer 
Steel Forge Co. Bookk seribe broa etal and backing late 
applications for  ductil ear-res 76. 
non-magnetic, rolled and fo 1 ma ese Mie 


steel, 


PRECISION MEASURING 


Co, Mounting requirements and dire 


Griswold 


tions tor operation inc 
63. RESIN COATINGS ‘ , on measuring instrument 
Corp. Bulletin 115 includes instructions { 77. POWDER-LANCING—Linde CG 


degreasing all metals 


pamphlet 


Booklet 1164 gives histor powder-lane 
less steels; applying lubri 
spraying or dipping and requiré 


times. 


ing and how process is use n steel and 
construction industries, Ca istories cited 

2 bas 78 HOSE—Raybestos-Manhattan. Ince 
64, RECTIFIER Internation cect I Data on construction, ervie sizes, pre 
Corp. Bi-monthly 


hlicat 
publicat sures, weights and fittings for following 


94 


types industrial rubber hose: M610 air 
\i620 water, M630 steam, M640 water 
uction, M650 petroleum, M660 Ind. fire. 
\i670 spray and welding, M680 special 


ervice 


79. GAGES—W. ¢ 


~ 


Dillon & Co. Inc 
pecihications, dimensions and capacities of 
scientific testing instruments used to meas 


ure pressure tensile or torque 


80. BRAZING ALLOYS, FLUXES 
United Wire and Supply Corp. Schedule 
B-50 lists standard prices for low tem 


verature brazing alloys and fluxe 


81. CABLE TERMINATION~— Erico Pred 
ts. Ine Discusses 


making lugs from copper bar, ete 


features of Cadweld 
Includes charts and pictures 


Atomic Industrial 


82. ATOMIC FORUM 
I In Paper ivailable from recent 


cover metallurgy and metals fabri 


VACUUM HOSE-—Flexible 
Describes uses and feature oft new 
Includes 


I ubing 


ium cleaner hose for industry 


tures and chart 


84. WELDING FITTINGS—Babecock and 
Wilcox Co. Bulletin FB-503 explains proper 
ays to prepare requisition or order for 
elding fittin ind flanges 


85. ELECTRODES Ampco Metal In 
First quarter 1958 issue of {mp« » Welding 
Veu contain ipplications on use of alu 


inum bronze electrodes and filler rod 


86. STAINLESS STEEI Wall Colmonoy 
Corp. Engineering data sheet uses graph 
ind pictures to explain’ properties and 


ipplications of stainless steel brazing 


1LlOY 


87. ALUMINA CERAMI Diamonite 
Products Mfg. Co. File folder of alumina 
eramic standard and special products con 
tains information on physi« al properties 


ind characteristics 


88. NOTCHING TOOL—Vogel Tool and 
Die ¢ orp. Folder describes tube and pipe 
notching machines, hand power punch 


presses and cut-off machines 


89. STEEL CASTING—Steel 


~ 


Founders 
ociety of America. Revised edition of 
Fundamentals of steel casting design” 


features data from SFSA research 


90. SOLDER—Federated Metals. Sheet ex 
plaining RTS activated rosin core solder 


ind its advantages, 


91. GAMMA +IRRADIATION-Atomic 
Energy of Canada Ltd. Folder and diagram 
of gamma irradiation cell explains mechan 
ism and maintenance and dose rate varia 
tion 


92. BERYLLIUM—tThe Beryllium Corp. 
12-page booklet on industrial hygiene as 
pects of beryllium metal, oxide, alloys is 
called “Plain talk on beryllium.’ 
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CLASSIFIED 
EMPLOYMENT e BUSINESS e 


THE WELDING SHOPPER 


OPPORTUNITIES 


ADVERTISING 
e EQUIPMENT—USED and RESALE 








UNDISPLAYED RATE 


(Not evailable for equipment advertising) 
90c a line, minimum 6 lines. To figure advance 
payment, count § average words as a line. 
INDIVIDUAL EMPLOYMENT WANTED adver- 
tising rate is '/y the above rate; minimum $5, 
payable in advance 


INFORMATION 


BOX NUMBERS count | 
displayed ads 


ne additiona 


DISCOUNT of 10% if full payment 
in advance for four consecutive 
undisplayed ads (not including proposals 


s mode 
nsertions of 


DISPLAYED RATE 

The advertising rate is $8.75 per inch for all 
advertising appearing on other than a con- 
tract basis. Maximum size of display ad is 
4 col. in. Contract rates quoted on request 
AN ADVERTISING INCH is measured 7% in. 
vertically on one column, 3 columns—30 inches 
—to a page. 

















|WHERETO Buy 











—s 
FLUXES 
SODERING 
BRAZING & WELDING 
LB ALLER CO. 1mC 


9314 Berenice, Schiller Perk, im. 


trog tan Chicago area 


CLAMPS 


"Pony Write for free 32-page 
: complete line catalog 











"Jorgensen" 


| Sold through leading distributors 
‘Adjustable Clamp Co. 


“the clamp folks" 


HELP WANTED 








Steel and Alloy Plate Fabricator 
Wants Personnel experienced 
and Tank Work, background 
ment with experience in all ¢ edures, methods 
and organization. Plant near St. Louis has growth 
situation for Superintendent and Engineer 

Write Box No. 826, c/o Welding Engineer 

5826 Dempster Street, Morton Grove, Ill. 


Pressure Vessel 
n Shop Manage 








EQUIPMENT FOR SALI 








200 KVA - 220 Volt - 60 Cycle - 48" 
Throat - Progressive - Universal Seam 
Welder 


METALSTAMP INC. 
P.O. Box 1263 Savannah, Georgia 








pNede} sd, 


BENDING BLOCKS or 
WELDING _. oe LATENS 





IRON & SUPPLY CO. 
901 N. Delaware Ave., Phila. 23, Pa. 








| 426 N. Ashland Ave. Chicago 22, Ill. 





HELP WANTED 
Sales Manager, resi- 

to sell and 
and customers in 

a for leading producer 
elding products for the 
yment subject to impact 
elding experience desir- 
S24, C/O Welding Engi 
St., Morton Grove, 





LOW FUMING BRONZE RODS 
for Gas Welding & Brazing 
Bare & Flux Coated 


AUFHAUSER BROTHERS 
Albertson, Long Island, New York 








WELDING PLATENS 


B 


} 


STAHL EQUIPMENT CO. 
94 Washington St. Te i a, te 








WELDING RESEARCH 


Welding or Metallurgical Engineer is re- 
quired for Welding and Brazing research. 
Should have at least a B.S. degree and 
several years of experience. 

This is a permanent position on the ex- 
panding staff of a midwestern industrial 
research organization. This is a challenging 
assignment offering optimum opportunity 
for professional growth, stimulating staff 
associations and an unusually pleasant 
working climate. Receive excellent salary 
and employee benefits. 

Write Box No. 825, C/O Welding Engineer, 
5826 Dempster St., Morton Grove, Ill. 





CUTTING MACHINES, AIRCO Camo & Radia- 
graphs and NATIONAL No. 65. 

SEAM WELDER, Progressive, 150 KYA, New. 

SPOT WELDER, National, 40 KVA, Used 

CUTTING TORCHES. Used, Oxweid, 
Harris. 

WELDING TORCHES, New, Rego GY. 

BRONZE—STAINLESS—AMPCOTRODES. 


Airco, 





ELECTRODE HOLDERS. 
RALL SUPPLY CO. 51 E. 42nd St., N.Y.C. 17 
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: HEAVY DUTY TURNING ROLLS * 
8 for rotating pressure vessels, pipe and 5 
| cylindrical bodies for welding 
1 7 ronson =(=)\>) : 
8 / MACHINE CO., ARCADE, W.¥. \S=A_ 
© em ACOMPLETELINE of WELDING POSITIONERS om ; 


equipped school in 
approved it 


SCHOOL 
W ELDING—A profitable trads Demand 
for trained men. Learn quick 
U. S. Non-profit. G. I 
atalog free Write Hobart 
Weldir School, Box U-SS 4 | Onis 


at best 


EQUIPMENT FOR SALE 








LATE TYPE WELDING 
POSITIONERS FOR SALE 


Model 140, 


and rotate, 


Cullen-Friestedt 
table, motorized tilt 


16,000 Ib. 
54” x 54 

new 1943. 
16,000 Ib. Worthington 

x 53 table, headstock 

rotate, non-tilt, new 1952 
6,000 Ib. Cullen-Friestedt Model 60, 40 
x 40” table, variable motorized rotate and 
constant tilt, new 1944 

3,000 Ib. Cullen-Friestedt and 
variable motorized rotate and co 
new 1943. (4 in stock.) 


ESTES MACHINERY COMPANY 
114 So. Clinton St., Chicago 6, Ill. 
Phone—DEarborn 2-6595 


Model 6H, 53 


type, motorized 


Ransome . 
nstant tilt, 








WANTED TO BLY 





INTERESTED 


in purchase of established Welding Equipment 


Business in Philadelphia or surrounding crea 
Write Box No. 827 C O Welding Engineer 


5826 Dempster St., Morton Grove, Ill 








Bigger-Better—NEW 
. the 2nd edition is just off 
the press. Get your copy now... 


Welding 


Engineer 


data sheets 


<a aaa 


This cross-indexed volume contains 
126 of the best Data Sheets appearing 
in WELDING ENGINEER ir the past 15 
years. Yet it costs only $1.40! 





See your welding supply distributor 
or order from: 


Welding Engineer 
Box 28 
Morton Grove, Ill. 
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jence and is in no way a part of the advertis 
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taken to index accurately, some errors may have 
occurred and no allowance will be made for 
them. 











Adjustable Clamp Co. 
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Aluminum Co. of America 
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Literature offered in ads 


Write for 
line of “Jorg 


125. Adjustable 
catalog on 
“Pony” 


Clamp ( 
complete rensen” 
and 


126. 


mation 


clamps. 


Aeroprojects, Inc.—Further infor 


available on ultrasonic welding 


without fusion, 

127. Air Reduction 
tion on 
128. 
1318 


you 


Sales Co.—Informa 


power sources for welding 
Air Reduction 
“Airco Electrode 
select the right 
specific job. 

129. Alloy Rods Co.—For a 
set of data sheets write for 
on “Atom-Arc” 
gen electrodes. 
130. All-State Welding 


Information available 


Sales Co ( 
Guide” will 
electrode for 


atalog 
help 


your 


complete 
Bulletin AR-8-2 
iron powder low hydro 
Alloys Co., Inc 
on aluminum weld 
ing wire: also data sheets. 

131. Aluminum Co. of America 
for booklets and films that show 
weld, 


W rite 
how easy 
it is to solder 
132. American Manganese 
Write for technical 
with “Amsco 20.” 
133. X-Ray— If 


engaged in industrial 


aluminum. 
Div 
hardfacing 


braze and 
Steel 
data on 
Ansco you are actively 
X-ray work, 


“Radioisotopes In Industry.” 


s¢ nd 
for a copy ol 
134, 
and 
flux. 
135. Areair 
available on 
136. 


gineering 


Anti-Borax Compound Co. 
iron No, 1 


Sample 
circular on cast welding 

Co.—Further information 
Arcairs metal removal torches 
Aronson Machine Co 
data 


Detailed en 
available on Aronson’s po 
sitioners, 

137. Aro Spot Welder Div 
literature on the 
spot welder 


Illustrated 
410 portable 


type gyro 


new model 
with “Ski Lift” 
suspension. 
138. Atlas 
Further 
line of 


Welding Access 
information 
weld cleaning tools 
“Jaw Cleaner.” 

139. Becker Brothers ( 


alog available 


ories Inc 
on the Atlas 


und the new 


available 


arbon Co,.—Cat 


giving complete specifica 


tions and scaled drawings of carbon welder 


brushes 
140. Budd Co.—Catalog available 
clear Systems radiography 

141, Cam-Lok Div. 
No. 131-B on the 


of neoprene 


on Nu 
equipment, 
Write for catalog 
am-Lok 
insulated Cable Connectors, 
Splices and Machine Receptacles 
142. Columbia Electric Mig. Co. 
trated catalog 
143. Contour Marker Corp 
establishing 


complete { line 


Illus 
on tong-test ac/de ammeter. 
Details on 


and marking a point at any 


angle. 
144, 
tion 
pipe 
145. Cullen-Friestedt = Co. Positioner 
catalog cost welding. 

146. Dockson Corp.--Write for 
on Head and Eye Safety 
distributor's 
147. 


provides 


Marker 
book on 


Contour 
and 


Corp.—Informa 


instruction laying out 
joints, 
available on low 
catalog 
Equipment and 
name. 

Bulletin 355 Dé 
information on 


Drawalloy Corp. 
complete 
of Drawalloy welding wire. 


every 
grade 


148. 


formation 


Kodak Co. 
Kodak 


Further in 
Industrial 


Eastman 
available on 
X-ray film, type AA. 

149. Eisler 
No. 93-57 
Kisler’s 


Engineering Co.—Catalog 
information on 
butt 
the vertical type press welder. 
150. 
formation available on 
Clamp M-2233.” 
151. Eutectic 
Welding 
theory of practices on all 
152. Federal Machine Welder Co. 
Further information Fed 
“Warco Packaged Production Lines” 
automated 


gives complete 


spot and wire welders and 


Products, Inc.—Further in 
Caddy Ground 


Erico 


Welding Alloys 


Data Book gives procedures and 


( orp. 


welding metals. 


and 
available on 
eral’s 
production from material to 
product 


153. Fibre-Metal Products Co 


further 


Write for 


information on “SuperLite” alumi 


num safety cap and other safety equipment 
154. General Electric Co. 
formation on the 
140” is 


Further in 
new portable x-ray “LX 
available. 
155. H & M Pipe 
Write for 


Cutter. 


Machine Co. 
& M 


Beveling 
information on the H 
Shape 
156. Harnischfeger Corp. 
Welders” 


inert-gas 


Bulletin “HF 
P&H 


available on welders for 
welding 

157. Harnischfeger 
bulletin “R-29” on 


Write for 


low hydrogen 


Corp. 
iron-pow- 
der electrodes. 

158. 
tails available on the G 
Model 77. 
159. Hobart 
further 


Harris Calorifie Co.—Further de 


augeless regulator 
Brothers Co. 
information on 


welder 


Write fo 
ADI 


and a welder’s vest por ket 


Hobart’s new 
6O4-S are 


guide 
160. Independent 
Further 


porting gases by 


Engineering Co. 


information available on 


trans 
gas supply trailers 
161. International Nickel Co., Inx 
Booklet giving full technical data entitled 
“Inco Welding Products” is 
162. International 
Sooklet, “Now 
Alloys Easily” 


welds. 


available 
Nickel Co., Inc. 
You Can Weld 


gives case histories on prob 


Dissimilar 


lem 


163. Jackson 


mation 


Products— Further 
available on Jackson's 
164. Johns Manville 
rX-2A explains the J-M 
bestos Cloth.” 

165. 
available on 
166. 
letin 


infor- 
Unigoggle. 
Brochure 


“Aluminized As- 


Corp. 


Further 
“Hi-Amp” 
Lincoln Electric Co. 
7000.1 
mild steel 

167. Linde 
the “Heliare 
and 
168. Linde Co. 
on “Oxweld” No, 2 
Rod. 

202. Linde Co. 

the “Oxweld” 
169. 


uidweld” 


Lenco’ In information 
holder Ss. 
for bul 


of Lincoln 


electrode 
Write 
Weldirectory 
electrodes. 


new 
Co.—Further information on 
HW-18" hand welding torch, 


where you can examine 


and try it. 
Write for information 
5 M Flux-Coated Bronze 


Catalog F-4487 explains 
portable cutting machines. 
Liquid Carboniec—Details on 


“Do-It-Yourself” 
(Continued on page 98) 


“Liq- 
kits. 


torches and 
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N FQ as Al D S USE THIS CARD for Literature, Catalogs, 


and Bulletins shown on preceding pages and 


for those featured in this month's ads as 





listed opposite and on following page 


Also information about 


NEW PRODUCTS described on pages 70 to 83 


Every month WELDING ENGINEER 
lists many new catalogs and bulletins 





available from manufacturers. All are 
yours for the asking. However, this 
service is valuable to you only if you 


use it. 





USE POSTPAID CARD —> 


t% For copies of any manufacturers’ NOT GOOD AFTER NOVEMBER 1, 1958 
ey a ee pages, WELDING ENGINEER, P. ©. Box 28, Morton Grove, Ili. 
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circle the number of the items on 


Products described in this issue, circle 
the numbers of the items that inter- 
est you. The New Products section be- 
gins on page 70. 


WARNING! 


ry 
If Mailed in the 


Illegible or incomplete addresses United States 


may keep you from receiving the in- 


formation you desire. And remember, 





cards postmarked after the deadline 


date cannot be processed. BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, Ill. 
¥% Post card not valid after 


three (3) months. After that Welding Info-Aids, 
time has elapsed, use your Welding Engineer 


; : P.O. Box 28 
fully the information and/or pn G - 
literature wanted. orton “rove, Hl. 
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(Continued from page 96) 


170. Magnaflux Corp.—Write for info1 75. Miller Electric Mfg. Co. I Com 180. North American Philips Co.— Writ 
mation on the Magnaflux 4-Point Test Pr ele particulars on Miller 1 
gram. 

171. Maitlen & Benson Inc.—Furt 
information on “Wypo” cutting and weld 
ing tip cleaners. nearest distributor. 182. Page Steel and Wire Div.—Write 
172. Merrill Brothers—Information on 


_ . = 7" for Welding Wire Comparison Chart DH 
ifti : . 4 } " tds x a s¥ ar 6G as illet a — . 
lifting clamps, twin and drum lifters, dru 177. National Cylinder Bulletin ooo 


tilters and other material-handling devices ; 142 describes the new NCG Electroni I nf ee ome - ber ys sega 
173. Metal & Thermit Corp.—For refe: ine Tracer. . Dookie Bi 7 ee 
ence material prepared t aid you in v L178. National Welding Equipment ‘ eo — On-1371. , 

stainless welding operations, write th Brochure No, 4 is available on National’: 183. Picker X-Ray a Further er 
“Murex Stainless Fact File.’ velding equipment. formation available on the new “Andrex 
174. Metalloy Products esti 179. 
samples of “Galvalloy” available 
galvanizing job. 


lers and th f interested in distributorship of Elmet 
“Lectro Spot” welder brand welding electrodes 
176. National Carbide Co.—Informatio: 181. Norton Co.—Write for Form 1748, 


calcium carbide available, also nam«¢ a catalog on Norton reinforced wheels. 


11 
a ws ortable X-ray unit 
Norris-Thermador Ory I : 
specifications on all siz . P 184. J. C. Renfroe & Sons, In Catalog 


Thermador’s acetylene cylinders. on complete line of lifting clamps avail- 
ible. 


185. Riegel Textile Corp.—Writ 
informati on Rie 
gloves 
186. Ruemelin Mfg. Co.—Bulletin 37-F 
explains how to keep plant air clear of 
No welding fumes 
Postage Stamp 187. 
Necessary , 
interested in tree demonstration of the in 
If Mailed in the “teeny en aga 
United States ne 


Scientifie Electric Co.—Write if 


188. Shawinigan Products Corp.—Infor 
mation on calcium carbide and name of 
nearest distributor 

189. Shoot-A-Lite Corp.—Literature on 
Safety Gas Liter” for welding and cutting 
torches, 





BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove. III 





190. Smith Welding Equipment Corp. 
Further information available on the 
Big 98” welding and cutting outifit. 





Welding Info- Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 


191, Smith Welding Equipment Corp. 
Write for more information on the “Handi 
Heet” air LP-gas soldering torch kit. 
192. Stoody Co.—Write for further in 
formation on Stoody’s hard-facing equip 
nent. 
193. Stulz-Sickles Co.—Details availablk 
“Manganal” bare welding electrodes 


ind name of nearest distributor 


194. Tempil Corp.--Information and 
imple pellets of temperature indicators; 
state temperature desired 





195. Tennessee Fabricating Co.—Write 
a, : for catalog “Everything for the Ornamental 
[ron Shop.” 


Company 196. Tuffaloy Dept., Air Reduction 
Address ; ; : Sales Co. Catalog and 


City 





prices available 
on Tuffaloy spot welding tips, welding tip 





holders and adapters. 











197. Tweco Products, Inc.—Information 
on Tweco’s laminated glass cloth insula 
NOT GOOD AFTER NOVEMBER 1, 1958 tion with melamine resin. 

WELDING ENGINEER, P. ©. Box 28, Morton Grove, Ill. 198. Victor Equipment Co.—Write for 


Please send me without obligation further information about the following: er ogg on Victor's cutting 
r22 e486 FRC PON & 14 15 16 18 19 20 21 22 23 24 25 199. Victor Equipment  Co.—Victo1 
26 27 28 29 30 31 32 33 34 35 36 37 39 40 41 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 57 58 59 60 61 62 64 65 66 68 69 70 71 72 73 74 75 
76 77 78 79 80 81 82 83 84 85 86 87 89 90 91 93 94 95 96 97 98 99 100 e . ; “<: 
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 a Prone as cae ee 
126 127 128 129 130 131 132 133 134 135 136 137 139 140 141 142 143 144 145 146 147 148 149 150 ‘ui ‘ , 
151 152 153 154 155 156 157 158 159 160 161 162 164 165 166 167 168 169 170 171 172 173 174 shield. 
176 177 178 179 180 181 182 183 184 185 186 187 189 190 191 192 193 194 195 196 197 198 199 200 201. Westinghouse Electric Corp.—Data 
201 202 203 204 205 206 207 208 209 210 211 212 214 215 216 217 218 219 220 221 222 223 224 225 available on the Westinghouse Thyratron 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 tubes. 


Hardfacing Manual available, also deale: 
ships. 
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Te 4 

-_ Super-Mel 
i * TWECO’S taminated 


glass cloth insulation 
with melamine resin 













IT WILL NOT BREAK 
IT WILL NOT BURN 
IT WILL NOT CARBON CHAR 


and only TWECOTONG has it! 


Tip insulators on your electrode holders take an awful beating. 
Searing arc heat causes most materials to carbonize quickly and 
conduct current, destroying their insulating value. Slam-bang 
handling and dropping soon cracks and shatters brittle 

insulation. Only SUPER-MEL has proved its ability to stand up 
in tough are welding service. This fireproof insulation is 

built up of many layers of strong, woven glass cloth, laminated and 
bonded together under great pressure with pure melamine resin. 

It will never char or carbonize. It will remain sound for 

month after month, in spite of hard service and 

abuse. Standardize on SUPER-MEL .. . exclusively yours 

on TWECOTONG electrode holders. 























SEE YOUR LOCAL WELDING SUPPLY DISTRIBUTOR 


MANUFACTURERS: ARC WELDING ELECTRODE 

HOLDERS, GROUND CLAMPS, CABLE CONNECTORS, 

Y TWECO-LITE ALUMINUM WELDING CABLE 
PRODUCTS, INC. 


P. O. BOX 666 * Factory: Boston at Mosley * Phone AMherst 5-1684 * Wichita 1, Kansas 














No rewelding possible... 


Job for Inco-Weld “A”... the electrode 
that handles most problem joints... 
and welds most dissimilar alloys, too 


This weldor is fabricating a 12-foot high stainless 
steel reaction vessel designed to operate at more than 
1200°F. 

Insulating jacket prevents weld repairs... 
In service, this vessel is entirely covered by an insu- 
lating jacket: Permanent welds are a must to prevent 
lengthy delays for repairs. 

The root pass was made with a stainless steel elec- 
trode matching that of the vessel. But then the problem 
started. Toronto Coppersmithing engineers wanted to 
avoid heat treating the vessel after welding to remove 
weld brittleness. The welds had to be strong enough to 
withstand 1200°F. and be unusually ductile. 


Inco-Weld “A” Electrode produces 
strong, sound, ductile welds 
After a series of tests, they found Inco-Weld “A’’* 
Electrode could be depended upon to produce the high 
quality welds needed without special procedures. 
What’s more, the deposits made with this electrode 
have a coefficient of expansion close to that of the 


stainless steel — an important advantage when oper- 
ating temperatures soar to 1200°F! 
What's your joining problem? 

Try a few tests with versatile Inco-Weld “A”+ Elec- 
trode, the electrode with the distinctive green flux, for 
welding dissimilar alloy, combinations, or Inco-Weld 
“A” Wire —the new inert-gas metal-arc wire just 
introduced. Both produce high quality welds between 
ferritic and austenitic stainless steel, low alloy and 
mild steel, high nickel and other alloys. 


Get this new booklet 
“Now You Can Weld Dissimilar Alloys Easily” in- 
cludes case histories on problem welds solved and 
results on test data compiled on dissimilar alloy 
combinations. Send for your copy. 


*Trademark, The International Nickel Company, Inc. 
4+Formerly sold as Inco- Rod A’’* Electrode 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street 


New York 5, N. Y. 








INCO WELDING PRODUCTS 


electrodes + wires + fluxes 





